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PATENTS FOR INVENTIONS. 


OBERTSON, BROMAN, & Co. (established 50 

years) continue to obtain Patents for Inventions. Pamphlet, 

ne special advice, gratis or by post. 166, Fleet Street, 
London. | 


(GEOLOGY.— In the Preface to the Students 

ELEMENTS of GEOLOGY, by Sir Charles Lyell, price 9s., 
he says:—‘** As it is impossible to enable the reader to recognise 
rocks and minerals at sight by aid of verbal descriptions or figures, 
he will do well to obtain a well-arranged collection of specimens, 
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PATENT VULCANISED FIBRE. 


A NEW SUBSTITUTE FOR LEATHER, RUBBER, GUTTA PERCHA, &. 


Ir is made of two qualities, Flexible and Hard, each having its specific uses. 

The Flexible makes the best Insertion Sheet for Hot and Cold Water, and for Joint Packings 
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Bearings and Bushes, Condenser Ferrules, Railway Track Bolt Washers, Pneumatic Carriers, 
Electric Machines, Batteries, &c., it being a good non-conductor. | | 

Both qualities of the Vulcanised Fibre are uninjured by the action of Hot or Cold Water, Oils, 
Spirits, Grease, Acids, Ammonia, and many of the chemical agents which utterly destroy Leather, 
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THE VULCANISED FIBRE COMPANY, 
SOLE AGENCY—62, QUEEN VICTORIA STREET, E.C. 


ESTABLISHED 1851. 


THE BIRKBECK BUILDING SOCIETY’S ANNUAL 


| RECEIPTS EXCEED FOUR MILLIONS, 
_ Southampton Buildings, Chancery Lane. | How TO PURCHASE A HOUSE FOR TWO 


| | GUINEAS PER MONTH, 
Current Accounts opened according to the usual practice of other 
Bankers, and Interest allowed on the minimum monthly balance | With Immediate Possession and no Rent to pay.—Apply at the 
when not drawn below 425. No commission charged for keeping Office of the BIRKBECK BUILDING SOCIETY. 


Accounts, 
How To PURCHASE A PLOT OF LAND FOR 
The Bank undertakes for its Customers, free of charge, the FIVE SHILLINGS PER MONTH, 


custody of Deeds, Writings, and other Securities and Valuables; | . 
the collection of Bills of Exchange, Dividends, and Coupons ; and With Immediate Possession either for Building or Gardening pur- 


the purchase and sale of Stocks and Shares. poses.—Apply at thé Office of the BIRKBECK “FREEHOLD LAND 


Letters of Credit and Circular Notes issued, Society. 
A Pamphlet, with full particulars, on application. _ A Pamphlet, with full particulars, on application. 
FRANCIS RAVENSCROFT, Manager. FRANCIS RAVENSCROFT, Manager. 
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At the Paris Exposirion of 1867, at the VIENNA EXPOSITION, 1873, at the CINCINNATI INDUSTRIAL 
EXPOSITION in 1874, and at the CENTENNIAL EXPOSITION at PHILADELPHIA in 1876. 


: These INSULATORS are being largely used by the WESTERN UNION and AMERICAN UNION TELEGRAPH Cos. 


Manufactured and for Sale by 
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Now ready, Post Quarto, Clota gilt, 272 pages. Price Sixteen Shillings. 


LIGHTNING CONDUCTORS: 


THEIR 


HISTORY, NATURE AND MODE OF APPLICATION. 


BY 


RICHARD ANDERSON, F.C.S., F.G.S., 
Member of the Society of Telegraph Engineers; Assoc. Inst. C.E, 


WITH NUMEROUS ILLUSTRATIONS. 


The book has a fair claim to standard value.—The Atheneum. | 
The book is clearly and sensibly written, and sufficiently illustrated, and is the work of a practical man who 
thoroughly understands what he is talking about.—The Academy. 
A most able and complete monograph, historical, theoretical, and practical, on a subject of great importance 
and yet generally neglected —Fournal of Science. 
Mr. Anderson’s excellent new book will really prove a most valuable addition, not only to a scientific library, | 
but also to the library of every architect or other person concerned in the construction of every kind of building. 
. No good English work, with the exception of the one now before us, has been written. This want has now 
been supplied, and well supplied too.—The Telegraphic Fournal. 


LONDON : : E. & F. N. Spon, 46, Charing Cross. NEW York’: 446, Broome Street. 1880. a | 


ML. SADLER, 


INVENTOR OF THE 


we MAGNETIC MACHINE, | 


So universally used by the Medical Profession, 
MANUFACTURER OF 


Electrical, Galvanic, Magnetic, Chemical, Photographic 
and Pneumatic Apparatus. 


Electric Bells and Indicators of every description. 


For Hotels, Warehouses, Manufactories, Mines, and Domestic and General Use. 


19, ASTON STREET, BIRMINGHAM. 


On the best system, from 4s. 6d. éach. 


Complete Apparatus—Bell, Battery, Button, 25 yards of Wire, and Book 
of Instructions, price tos. 6d. 


BURGLAR DETECTORS. FIRE ALARMS. 
fl ee, INDICATORS with Improved Relay. CONSTANT BATTERIES. | 
& i Wood and China PUSH BUTTONS. INSULATED WIRE. 


HOUSES & MANSIONS FITTED. ESTIMATES GIVEN. 
Illustrated Price List o Electric Bell Apparatus, post free. 
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 MESSRS. ARCHBUTT, TESTIMONIALS. “Rugby, May, 1878. 
qu ** Your Electric Burglar Detectors fitted in my house last month have already proved 
HN efficient.—W. S. C.” 
HD . ‘Scarborough, June, 1878.—You have fitted the Electric Bells in my house to my entire 
satisfaction. —D. P.” 

‘ Rugby, Sept. 24, 1878. —Your Burglar Detectors have three times lately been tested 
and proved efficient.—W. S. C.” 


Magnets of all descriptions. Silk covered Wire. Binding Screws, 3s. per dozen. Double Line Wire, 
Is. 6d. per dozen yards. Silk Cord, Switches, &c., &c. Telephone Signal Transmitters, 10s. 6d. each. - 


Just Published, ‘“‘ Electric Bells, and how to Fix them.” Thirty pages and diagrams, Post free, Six stamps. 


J. & W. E. ARCHBUTT, 
8, BRIDGE STREET, WESTMINSTER, S.W. (Facing the Houses of Parliament). 
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TELEGRAPH WORKS CO, LIMITED, 


TELEGRAPH ENGINEERS AND CONTRACTORS. 


MANUFACTURERS OF SUBMARINE CABLES 
AND mr OF ALL KINDS. 


Tidash Wires and Stores of Every Description. 


| 8, Draper’s Gardens, Street, London. 
WORKS—NORTH WOOLWICH. 
EUGENE F. PHILLIPS, 
MANUFACTURER OF PATENT FINISHED 


INSULATED TELEGRAPH WIRE, MAGNET WIRE, 


TELEPHONE AND ELECTRIC CORDAGE, PATENT RUBBER- COVERED WIRE, BURGLAR . 
ALARM AND ANNUNCIATOR WIRE, LEAD ENCASED WIRE, CABLES, &c. . 


OFFICE AND FACTORY, No. 67, STEWART STREET, PROVIDENCE, R.I., U.S.A. 


VW. H. SAWYER, Electrician and Superintendent. | 


Purchasers are referred to the EXCHANGE TELEGRAPH Company, Limited, 17 and 18, Cornhill, London, E.C. _ 


M. THEILER & SONS, | 
TELEGRAPH INSTRUMENT MANUFACTURERS, 
86, CANONBURY ROAD, N. 


MANUFACTORY—ALWYNE LANE, N. 


TELEPHONE TRANSMITTERS 


(THEILER’S PATENT, 1880). | 
LOUD AND DISTINCT. CANNOT GET OUT OF ORDER. | | | 
PRICE COMPLETE (Switch and Induction Coil), £2 10s. each 


PETER BROTHERHOOD, 


56 & 53, COMPTON STREET, GOSWELL ROAD, E.C. | | 


SILVER MEDAL, PARIS EXHIBITION, 


PATENT :3-CYLINDER ENGINES 


AS USED BY 


, Siemens Gramme, and Wilde 


FOR DRIVING 
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THE TELEGRAPHIC JOURNAL AND 
ELECTRICAL REVIEW. 


Vor. VIII—No. 185. 


ELECTRIC MOTORS. 


TuE problem of the electrical transmission of power 
to a distance has given a considerable impetus to 
the invention of electric motors. The interchange- 
ability of the electric generator and the electric 
motor is generally known to be possible ; indeed, 
in almost all the experiments made on a large scale 
to show the possibility of the electric transmission 

of power, the motor and generator have been 
_ identical in construction. It seems to be admitted, 
however, that in several points the motor should 
differ from the generator, if the highest percentage 
of efficiency is to be obtained. In other words, the 
best generator does not necessarily form the best 
motor. 

The tendency, in most cases, is to go back to the 
forms of motors which were designed plentifully 
many years ago. The motors of Trouvé, Wiesen- 
danger, and others—the peculiar feature of which 
consists in the shaping of the armatures and 
inductors in such a way that the approach of the 
two together is gradual—were anticipated at least 
thirty years ago by the late Sir Charles Wheatstone, 
who invented and constructed several machines on 
the principle. These, we beliéve, may be seen in 
the museum of King’s College, London, amongst 
the collection of that prolific inventor. 

That there is a good field for invention in the 
direction of electric motors, can hardly admit of 
doubt, as their employment is likely to be consider- 
able at no very distant date. At present the experi- 
ments made have been but fitful, though we believe 
that many are working quietly at the subject. 


ELecrro-MaGNeTic MACHINES.—A paper was 
recently read before the Academy of Sciences on 
the law of electro-magnetic machines, by M. Jou- 
bert. With a given intensity of field, whatever the 
other conditions in which the machine works, from 
the moment when it gives maximum work the re- 
tardation is equal to one-eighth of the entire period ; 
the intensity is constant and equal to the quotient 
by 4/2 of the absolute maximum of intensity ; the 
electro-magnetic work is proportional to the ve-_ 
locity ; and the velocity is in a constant ratio to the 
resistance. | 


ON THE NUMBER OF ELECTRO-STATIC UNITS 
IN THE ELECTRO-MAGNETIC UNIT. 


By R. Suipar, M.E., Imperial College of Engineering, Tokio, 
Japan. 


Read before the British Association, August, 1880. 


THE object of the paper is to describe experiments 
made during the month of July last in the Physical 
Laboratory of the. University of Glasgow for an evalua- 
tion of ‘‘v,” the number of electro-static units in the 
electro-magnetic units of absolute electrical mea- 
surement. We can evaluate “‘v” by determining the 
common electro-static and electro-magnetic measure 
of any of the following data: electro-motive force, 
current, quantity, resistance, and capacity. In the ex- 
periments described below the first of these data for 
one of Sir William Thomson’s gravity Daniells was 
measured both electro-statically and electro-magneti- 
cally. The method of experimenting was as follows :— 

(I.) Absolute electro-static measurement of the elec- 
tro-motive force. 

This measurement was made by means of Sir Wil- 
liam Thomson’s absolute electrometer. It is not easy 
to explain shortly how the electro-static measurement 
is made by this instrument; but briefly speaking it is 
as follows: Imagine a circular disc suspended by springs 
in a horizontal plane inside the aperture of another 
larger plate in the same plane, with a continuous plate 
below and parallel to them. 

The force of electrical attraction of the continuous 
plate on the disc is compared with the gravitating force 
of a known weight. To effect this, any electrical influ- 
ence having been entirely removed, a known weight is 
put on the disc, which is then raised by means of a 
micrometer screw until it comes to its original position; 


_ and then the weight is taken away, allowing electrical 


force to act when the continuous plate is adjusted by 
the aid of another micrometer screw, to bring the disc 
to the same position as before. A full account of the 


instrument will be found in Sir William Thomson’s — 


Report on Electrometers, ‘‘ British Association Report,” 
1867, and republished along with his other papers on 
Electro-statics and Magnetism. 

The E. M. F. of a battery consisting of 30 Daniell 
cells was measured by connecting first one pole to the 
continuous plate, the other pole being connected to the 
outside of the jar of the electrometer when a reading 
is taken, and then reversing the poles when another 
reading is taken. Very careful and repeated observa- 
tions gave for the difference of the two readings, 13°495 
micrometer divisions, when the attracting force is equi- 
valent to that of ‘5 grammes. 

As to the mathematical calculation we have— 


R, ?7-+-R,” 


where v—v! = E. M. F. of the battery. 

D—D! = difference of distances in c. m. between 
the disc and ‘the continuous plate correspond- 
ing to the readings of the opposite poles, 

F — attractingforce (C. G. S.) of continuous 
plate on the disc.’ | 

R, and R, = radii in c. m. of the disc and the 
aperture respectively. - 


5 
10,000, 


F ='5 x 9814, R, = 2°3, R = 2375; v — v'= "904187 
G. 
The E. M. F. e of the gravity Daniell was compared 


Hence we get, D— D! being = 13°495 x 
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by means of a Thomson quadrant electrometer before and 
after the above experiment with that of the battery, and 


1 
was found to be pacha or e = ‘0034381 (C. G. S.). 

(II.) Absolute electro-magnetic measurement of the 
electro-motive force. | 

The E. M. F. of Thomson gravity Daniell, just mea- 
sured electro-statically, was measured electro-magneti- 
cally by determining, by means of a tangent galvano- 
meter, the strength of the current which it produces in 
a circuit of known resistance. 

The tangent galvanometer that was employed con- 
sists of a circular coil of mean radius 18'2 c. m., con- 
_ taining 400 turns in 19 layers of insulated copper wire, 
the breadth and the depth of the coil being 2 and 1°3 
c. m. respectively. The needle of the galvanometer 
consists of a magnet about & c. m. long only, made of 
hard tempered steel wire, and suspended in the centre 
of the coil by a single silk fibre. To the needle is 
attached a very fine straight glass fibre, of such a 
length that its ends travel round the graduated dial of 
radius a little less than that of the coil, thus serving for 
taking readings. 

The mathematical theory shows that in a tangent 
galvanometer— 

3 4° 70° 


H tan a Vr 
Vo + 72 + (q?—1) 


where c = current strength ; H = horizontal component 
of earth magnetism ; a — angle of deflection of galva- 


C= 


nometer.needle;. 2 — number of turns of wire in the coil ;, 


_6= mean radius of the coil; q — number of layers of 
wire; 7, = half the breadth of the coil; d= half the 
depth of the coil. 


If now E be the E. M. F. in the electro-magnetic 
units, R the resistance of the circuit, we get— 


The equation (8) tells us that whatever, be the value 


of the resistance r, the product R {an a is a constant 


quantity as long as E is kept constant, which presents 
itself this important suggestion, that by varying rR we 
also vary a, and thus we can get many values very 
nearly if not exactly equal of the product, the mean of 
which should be the more accurate value of the pro- 
duct. With this view the current from the gravity cell 
was passed through the galvanometer, and a variable 
resistance when the deflection of the needle of the gal- 
vanometer was read. The object of introducing the 
variable resistance is twofold; (1) to enable us to alter 
the whole resistance r, and (2) to obtain the more ad- 
vantageous deflections. It can be shown mathemati- 
cally that the more sensitive the tangent galvanometer 
is the nearer the angle of deflection is to 45°.* 

The resistance of the galvanomieter was measured by 
the Wheatstone bridge method. The resistance of the cell 
was measured by taking readings on the scale of Thom- 
son quadrant electrometer connecting the poles of 
the cell to the electrodes of the electrometer, first when 


the poles are unshunted, and secondly when they are 


shunted by a known resistance; the resistance of the 
cell in this case is equal to the product of the difference 
of the two readings into the shunt divided by the second 
readings. 

The values of R tan a obtained in the way above de- 
scribed agreed very closely, the mean of all being 
104°73 x 10%, 

The method of determining H consisted (1) in ob- 
serving the period of vibration of a magnet under the 
horizontal force of the earth magnetism, and (2) in 


observing the deflection of the needle of a magneto- | 


* (Telegraphic Journal, July 1st, 1877, page 145. Ep. T. J.] 


meter placed in the magnetic meridian by the action 
of the magnet placed at a certain distance from it ina 
horizontal line passing through the centre of the needle 
of the magnetometer at right angles to the meridian. 
Two different magnets, made out of hard-tempered 
steel wire, about ‘1 c.m. in diameter and 5 c. m. long, 
were experimented upon; experiments were also made 
by altering the distance of the magnet from the mag- 
netometer. The results obtained in all cases agreed 


closely, and the mean value of all was— 


H —"15947. 
It can be easily shown that— 


where { = period of vibration of magnet under H. 


.k — distance of centre of magnet from the centre 
needle. | 
e — vertical half-length of the magnet. 
i — moment ofinertia of magnet round an axis 
through its centre at right angles to its length. 
d= deflection of needle in degrees. | 
Now the equation (R) gives— 
| E — 1001172 (C. G. S.) 
Hence v = 204'4 x 10° centimetres per second. 

In conclusion, it might be mentioned that although 
great care was taken in making the experiments, yet as 
it was only once that the complete measurements were 
gone through, there might have been some cause or 
causes of error unnoticed, as is sometimes the case. 


The author, therefore, intends to repeat the experiments _ 


shortly with still greater care, and hopes to be able to 
make a better communication soon. 
remembered that the value of the ohm B. A. unit of 


_ resistance was assumed to be correct, though there is — 


doubt as to the correctness of the value, as has been 
pointed out by Professor Adams, the president of the 
section A, in his address. | 


AN‘ACCOUNT OF EXPERIMENTS IN PHOTO- 
ELECTRICITY. 


By G. M. MINCHIN, M.A., Professor of Applied Mathematics in 
the Royal Indian Engineering College, Cooper’s Hill. — 


(Read before the British Association, Aug. 1880.) 


(Continued from page 326.) 


18. CASE oF INVERSE CURRENTS.—Several experi- 
ments, made at various times, led me to conclude that 
when eosine is in the cell, and not on the plate, the 
photo-electric current is in the direction opposite to 
that of the current produced when the eosine is on the 
plate and not in the cell. The observed phenomena 
were not, however, marked enough to prove this 
decisively; and, indeed, the difficulty of determining 
the point is obvious, because if a clean plate is dipp 
into a cell containing a solution of eosine, the plate 
will at once take up a layer of eosine, however thin, 
and we shall necessarily have the two cases combined. 
An experiment which seems to me to have a bearing 
on this question is the following :—I took a large glass 
cell and filled it with distilled water containing a very 


‘ small quantity of eosine. The liquid became brilliantly 


coloured. The cell was completely covered over with 
black paper pasted to the faces, with the exception of a 
rectangular strip of one face, opposite to which was 
placed the plate on which the light was to fall. Two 
clean silver plates were immersed in the cell, and con- 
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nected with the galvanometer in a lower room. The 
cell was at the top of the house, and the light used was 
sunlight. No light being admitted, the D. C. happened 
to be from the shaded place to that which was about to 


. be exposed, and after five minutes this current had so 


far died out that the spot came to rest at 40 divisions 
from its zero position. 

Now, when the screen in front of the cell was sud- 
denly removed, the spot moved over 80 or go divisions 
of the scale in the direction opposite to that in which it 
was moved by the D. C., and after this initial deflection 
it moved steadily in the opposite direction, just as it 
would have moved if the plate had been coated with 
an eosine-gelatine film, and its motions then appeared 
to answer the variations of light intensity as usual. This 
latter (or normal) motion was much greater than the 
initial impulsive motion. | | 

Again, when the screen was suddenly replaced in 
front of the cell, the spot, instead of going suddenly 
back towards the zero position (as we should expect it 
to do on the withdrawal of the light) took an impulsive 


forward motion over 80 or 90 divisions of the scale, after | 


which it moved backward to zero. | 
The same experiment was tried with fluorescine—a 


different cell being, of course, used. The same results 


were observed, except that the impulsive motions of 


the spot took place over only 4 or 5 divisions instead of — 


80 or 90. 


It would seem to me that these observations are 
consistent with the supposition that the action of light 


on eosine and fluorescine is a cause of the production 
of electric currents, quite apart from those which it 


may generate by effecting chemical action between 
these bodies and metallic plates. 


19. NAPHTHALINE RED.—A silver plate was coated 


with a layer of gelatine, which was shaken up in a test- 
tube with a very small quantity of naphthaline red, this 


latter having been previously dissolved in alcohol. 


The layer was allowed to set thoroughly on the plate, 
and, when immersed in a cell containing tap water, no 
discoloration of the water took place, however long the 
plate was left immersed. | | 

Apparently, for photometric purposes, this is the best 
plate that I have found. À naphthaline red plate which 
was made last April, and which has been used several 
times since, gives results now which are at least as 
good ‘as those given by it originally. 

With these plates the currents are not quite so 
strong as those given by eosine plates. Moreover, 
some experiments with coloured glasses show that 
currents in opposite directions are produced by the red 
and the blue rays. 


I quote the records of two experiments :— 


Fune 28.—Naphthaline red. D.C. from U. to S. in cell. 
Spot steady at 30 divisions to right of zero. Sunlight. 


No glass in front of cell. Motion of spot to 200, left a img to ne) 
| rom 30, right. 


Blue ” » ” ” ” 180, ;, » 10 » 
Violet ” ” ” ” ” O, 
Red ” ” 9” ” ” 20, right, » 30 »» 
Yellow ,, ” ” ” ” 9 » » » 
Green 


LL »” ” ” 


[The opposite results of the red and blue rays do not 


appear in this experiment; but this may be due to the 


comparative smallness of the effect of the red end, and 
to impurities of colours in the glasses. | 


June 28.—Same plate, same cell. Magnesium light. 
Spot steady, at 45 divisions to right of zero. 


Red glass in ie « from 45, right, bg direction as 
front of cell. to 200, right D. C. 
Yellow, ditto do., to 150, right ditto 

Green, ditto do., to 18, lett (opposite to D. C.). 
Blue, ditto do., violently off screen to left ditto 

Wiolet, ditto do., off screen to left: ditto 


| above with iodine green. 
_.sunlight in a window of the Physical Laboratory at 


The opposite effects of the coloured glasses were 
observed only when magnesium light was used, With 
sunlight, these opposite effects were not produced in 
any experiments of which I have records. 

With the plate prepared nearly three months pre- 
viously, I observed that the D. C. usually disappeared 
in about one minute after the completion of the circuit ; 
and that on the withdrawal of the light the spot 
returned to its zero position in about a minute. : 

As a general rule, I have observed that for the pro- 
duction of a sensitive plate a very small quantity of the 
colouring substance (eosine, napthaline red, &c.) must 
be used in the gelatine layer. oe 

The use of napthaline red (in virtue of its compara- 
tive insolubility in water) was suggested to me by Mr. 
Wilson, of South Kensington. | 

20. IODINE GREEN.—In examining the photo- 
electric qualities of the Aniline Dyes, I Lu that very 
strong currents are produced by the action of light on 
a silver plate coated with iodine green and collodion. 
Dissolve a very small quantity of iodine green in water 
or alcohol, pour it in a thin layer over the plate, and 
when the plate has become thoroughly dry, pour over it 
a layer of collodion. Then dip it a few times in a 


_ tumbler of water. After the first dip a little of the 
iodine green will come into the water—probably from 


the edges of the plate; but subsequently rio visible 
amount will come off. 7. 

Placed, in the usual way, in a cell containing tap 
water, it gave a strong D. C., which died out com- 
pletely in about twenty-four hours. ; 

Strong sunlight gave a current 


from U. to S. in the cell, 


and this current kept the needle tight against the stops. 
In order to bring the spot back to the edge of the 
scale, it was necessary to place three blue glasses and a 
violet one in front of the cell. . | | 
21. MEASUREMENT OF THE E. M. F.—Twelve of 
the small ebonite cells with blue glass faces were em- 
ployed for the measurement of the E. M. F., produced 
by the action of sunlight on a silver plate coated as 


Exposed to very oblique 


University College, London, the poles of the batte 
were connected with a Thomson Quadrant Electro- 
meter. The deflection varied with the intensity of the 
light; it did not wholly disappear when the light was 
withdrawn; but when the circuit of the battery was 
closed for five minutes, there was no deflection. The 
D. C. had previously been allowed to disappear by 
closing the circuit of the battery, and leaving it in the 
dark during the previous night. In this observation 
the maximum E. M. F. (of a single me observed was 
about the nd of the E. M. F. of a Daniell’s cell. 
The battery was left covered up in charge of Mr. 
Grant, the Assistant, and he kindly made further mea- 
surements whenever better conditions of sunlight 
offered. The sunlight in one of his observations 
brought up the E, M. F. to 4th of that of a Daniell. 
22. OTHER SUBSTANCES.—Although I have now 
described the most striking of the results obtained, 
several other substances have been used. Foremost 
among them I may mention Fuchsine, an exceedingly 
unstable body, a trial of which was recommended to me 
by Professor E. Wiedemann. The ease with which it 
is soluble in water renders it objectionable for coating 
a plate. But when mixed with photographic gelatine, 
which is then dipped into a solution of alum, it remains 
pretty well on the plate (silver), and gives good currents 
by the action of sunlight. | : | 
Fluorescine, used like eosine, with silver or platinum 
plates, gives poor results. | 
Of course the action of light on a silver plate, coated 
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4. 


simply with a layer of photographic gelatine, rendered 
insoluble by alum solution, was separately investigated. 
Exposed to sunlight the result was scarcely perceptible. 

Sulphate of quinine has not yielded any marked 
result, but it remains for further trial. 


ON A PECULIAR BEHAVIOUR OF COPPER. 


eae By W. H. PREECE. 
(Read before the British Association at Swansea, August, 1880.) 


In the preliminary. experiments with the copper 


conductor, made by Dr. De la Rue and myself, to 
get everything in working order, it was noticed that 
in each case the effect of the first discharge was 
considerably smaller than in the subsequent ones, 
leading to the conclusion that the resistance of the 
conductors was affected by the powerful currents 
sent through them. The difference was so marked 
that no variation in the electromotive force of the 
battery or in the capacity of the condenser would 
account for it. Moreover, all the connections were 
so carefully made that nothing could account for 
the change but a variation in the resistance of the 

Experiment 1.—A piece of ordinary gutta-percha 
covered wire, 30 feet long, was first used as a 
shunt to the galvanometer. A delicate Thomson’s 
reflecting galvanometer (whose resistance was 
5270), was joined up in circuit with a single 
cell of a battery, and a resistance of 100. . Dis- 
charges were then sent through the wire, and 
the latter, after each ‘discharge, connected to the 
galvanometer. No difference was observed in the 
readings taken before and after the discharges. 
Any alteration in the resistance, however minute, 
would have been visible in the readings of the gal- 
vanometer. The wire had been used for other 
purposes, and weak currents had been through it 
before. Hence it was thought that the effect might 
be evident only in virgin copper, that is, copper 
through which no current had previously passed. 

To test this, three pieces of virgin copper wire— 
0°029, 0049, 0°071 inches diameter—were obtained 
direct from the manufacturers, and used as shunt 
to the galvanometer previous to and after conveying 
the powerful currents resulting from the discharge 
of 42°8 mf., charged by 3280 cells. 


Experiment 2.—0‘071-inch wire— 


Previous to discharge ...  ... 210° 
After first discharge 810 
The change was very marked. 
Experiment 3.—0°049 inch wire— 
Previous to discharge 
After first discharge 


No change was observed. 


. can be obtained from these experiments. 


_ata point. 


Experiment 4.—0"029 inch wire (200% resistance 
in circuit)— | 


Previous to discharge ose ves. O50" 
After first discharge 050 
Change was very slight. 


Experiment 5.—The sdme experiments were per- 
formed with lead conductors, but without perceiv- 
ing any change. Hence, while a considerable 
change of resistance was observable, the effect was 
very variable. The fact, however, is evident, that 
in some cases copper wire does not acquire its 
normal resistance until currents have passed through 
it. No definite conclusion or measurable results 
Never- 
theless, the phenomena were so decided and pecu- 
liar, that Dr. De la Rue and I propose to pursue 
the inquiry when foreign travel and seaside rest 
have restored our waning energies and replenished 
our scientific ardour. 


ELECTRIC CONVECTION-CURRENTS. 


By SILVANUS: P. THOMPSON, D.Sc., B.A., Professor of 
Experimental Physics in University College, Bristol. 


(Read before the British Association at Swansea, August, 1880,) 


In a paper, ‘On the action of Magnets on Mobile 
Conductors of Currents,” read before this section a year 
ago, the author discussed a number of cases of the flow 
of electricity across a magnetic field. These included 


‘cases of true metallic conduction, of electrolytic con- 


duction, and of those less understood kinds of conduc- 


tivity, which occur in the voltaic arc, in the discharges. 


in rarefied media, and in the luminous brush-discharge | 
For the case of the convection of electricity 
either automatically, by self-repulsicn between electrified 
particles of a gas, or mechanically, the electro-magnetic 
effect is identical with that of a current in which the 
same quantity of electricity would be transferred in the 


same time, the “rate of convection ” ee being, in. 


these cases, the equivalent of “the strength of the 
current.” 

Maxwell’s theory (Vol. II, Art. 768) concerning the 
virtual identity of a current sheet and of an electrified 
sheet moving in its own plane, with a velocity equal to 
‘“‘'V,” may be extended to the case of linear currents. 
The identity may be generalised to all cases of convec- 


_ tion-currents. 


Last year the author predicted that the brush-dis- 
charge at a point would experience a spiral twist when 
taking place in the magnetic field. He hassince found 
this to be experimentally the case. | 

The author also pointed out the similarity between 
the magnetic distortion found by Reitlinger and 
Wächter, in electric ring-figures, and that found by 
himself, to be produced by the presence of a magnet on 
Nobili’s figures. He also referred to Maxwell’s theory 
as explaining some of the phenomena observed in the 
exhausted tubes of Mr. Crookes, in which the discharge 
from the negative electrode behave like convection- 
currents, having a velocity less than the velocity of lights 
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MAJOR MACGREGOR’S EKOWE POCKET 
HELIOGRAPH. 


A VERY handy and portable form of heliograph has 
recently been designed by Major Macgregor, of the 
29th Regiment. The inventor was led to consider 
the subject from the success which attended his 
efforts to communicate, by means of sun-signalling, 
from Fort Ekowe to the Tugela, in Zululand, last 
year. The means then at hand consisted only of a 


 looking-glass, in the possession of an officer’s ser- 


vant, which, by suitable arrangement, did the work 
very well over about 27 miles of country. 


From Ekowe, over a distance of 10 miles, Major 


Macgregor sent messages by means of a shavin 
glass, held in one hand, shutting off the sun with the 
skirt of his coat in the other. 


FIG. I. 


The present instrument is extremely portable, 
cheap, and not liable to get out of order. 
The following is a description of the apparatus :— 


A Bis a metal stand; H, H, H, three legs screwed | 


into base, B; A, a ball and socket, carrying a very 
short arm, to which is fixed a circular mirror, C, 3 
inches diameter, having a small hole pierced through 
centre of the backing, and the silvering removed 
at that point. DE isa light arm, about 8 inches 
long, movable on a ball and socket at D, and 
clamped by a screw behind D. 3 

F isa circular mirror similar to c, having a straight 
arm 2 inches long, which fits into a socket at E, 


- the socket being movable on a hinge. The mirror, 


F,can be removed at pleasure, and the socket, E, 
turned so as to stand upright, to form a “sight 
vane ” when the sun is in a certain position. 

To pack up the instrument, the legs and mirror, 


C, are unscrewed. The two mirrors lie face to face, 
and the legs and upright of stand (with sight arm 
folded down) lie parallel to one another, the whole 
fitting into a leather case 13 inches long, 3} inches 
wide, and 1} inch deep. The instrument weighs 
two pounds. 

The instrument is used in the following manner:— 

When the sun, s, is in front—that is, towards the 
distant station, the heliograph is set up with the 
sight.vane (enlarged sketch seen to the right of 
fig. 1) in the general direction of the distant station, 


and the mirror facing in the same direction (as shown 


The eye is then placed as close as convenient to 
the back of the mirror, and the latter looked 
through at the centre hole; at the same the v of 


the sight vane, £, is set in line with the distant station. | 


me 


FIG. 2. 


The mirror and sight arm are then so manipu- 
lated that the dark spot, cast by the unreflecting 
centre hole, is thrown on the bottom of the v, in 
the sight vane, whilst, at the same time, the centre 
hole, bottom of v, and distant station are in one 
straight line. Thus, the “flash” is directed on the 
distant station. 

Signalling is carried on by using the Morse 
alphabet of “dots” and “dashes,” which is effected 
simply by interposing and removing the hand, a 
note book, piece of board, &c., smartly between the 
sight vane and the surface of the mirror. By this 
means letters can be sent as fast as the eye can read. 

In military signalling it has recently been decided 
to signal by obscuration instead of by flashing, 
which renders this instrument rather more handy 


- than if “ flashing” only were used. 


When the sun is not in the direction of the 
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distant station, the following arrangement (shown 
by fig. 2) is required. The sight vane, E, is reversed, 
and the second mirror, F, slipped in. The instru- 
ment is then set up so that the principal mirror, A, 
faces the sun, s, and has its back towards the distant 
station. | 

The centre hole in mirror A is then looked 
through, and the mirrors manipulated until the 
reflection of distant station is seen within the v on 
the paper fixed on face of the mirror, F. | 

By a little practice the next movement can be 


_ made, which is to so manipulate the two mirrors 


that, by looking through the centre hole of 4 


(from behind), the distant object is seen reflected: 


within the v of the paper on F, and, at the same 


time, the dark spot from the central unreflecting 
portion of A is thrown on bottom of the v on 
F; dots and dashes are then made as in the 
first case. | 

When the sun is very hot, care must be taken to 
clamp the sighting arm by means of the screw 
behind, as otherwise, the outside cap of the ball- 
socket expands, and the arm falls. 

It is necessary to slightly re-adjust the sighting, 
as the dark spot gradually moves from its proper 
position, due to the apparent motion of the sun. 

The instrument, we may remark, is manufactured 
by Mr. Stone, of 44, Gloucester Street, Bloomsbury. 


CANCE’S DYNAMO-ELECTRIC MACHINE. 


By E.. HOSPITALIER. 


Goop dynamo-electric machines actually transform 
80 to 90 per cent. of the power expended in driving 


them, into electricity. In the face of these figures 


À | 


| 


à A 
à EL } | 
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24 bobbins arranged in two series of twelve each, 
and connected to a Gramme commutator, seen to 
the left of fig. 1. | 

The bobbins cut the magnetic field parallel to the 
axis of rotation, and change their polarity twice 
each turn. | 

This arrangement is similar to a certain point 
with the machine of M. Niaudet (Zelegraphic 
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it is evident that there is but little improvement 
with regard to economic efficiency to be desired, 
but there is a good opening for improvements on 
the side of simplicity of construction and small 
first cost. It is with these objects that the machine 
of M. Cance has been constructéd, and it appears 
to present certain advantages, which we will point 
out. The machine is composed essentially of two 
pairs of fixed inductors placed upon the frame, and 
of an inductor (represented by fig. 2) composed of 


FIG. 2. 


Fourna:, April 1st. 1876), in which the permanent 
inducing magnets are replaced by electro-magnets. 

The novel idea of M. Cance consists in the em- 
ployment of special bobbins and of special induc- 
tors, which augment in a great degree the power of 
the machine. 

Each bobbin is composed of a bar of soft iron 
formed of a number of iron wires well annealed 
and very soft ; on these are coiled two layers of 
insulated copper wire, and then a second wrapping 
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of iron wires of the same dimensions as those 
forming the core, over these again are coiled two 
more layers of insulated copper wire, and so on, 
three, four, five, or six times, according to the 
power of the machine. 

' This arrangement of the electro-magnet, which 
dates from 1875, and which M. Cance has applied 
to his machine, presents several advantages. 

As regards the inductors, the turns traversed by 
the current being always very near to the iron layers 
which they magnetise, their action is very energetic, 
and consequently these inductors constitute a power- 
ful magnetic field. | 

As regards the induced bobbins, these little layers 
of well annealed iron, magnetise and demagnetise 
with great ease, and as they are thus very close to 
the inducing layers, and as, on theother hand, they are 
induced at their two ends at a time, they combine all 
the conditions necessary for giving to the induced 
currents a great intensity, that is to say, a powerful 
magnetic field, rapid and easy magnetisations, 
and an inductive action produced at a very short 
distance. | 

In order to avoid a too great development of the 
crown formed by the induced coils, and the con- 
sequent considerable action of centrifugal force, 
M. Cance has arranged the bobbins in two con- 
centric series of twelve bobbins each. 

_ Under these conditions, the outside crown having 
a greater velocity than the inside one, the inductive 
actions are more energetic in the former. M. 
Cance has got rid of this inconvenience by increas- 
ing the surface of the magnetic field of the inside 
bobbins. By this arrangement, the induced cur- 
rents are sensibly equal in the two series of bobbins, 
for what is lost by low velocity is made up for by a 
more intense magnetic field. 
= We should point out an arrangement of the brushes 
which allows of the instantaneous change of their 
position according to the velocity, and which gets 
rid almost completely of the extra current sparks ; 


the collector is placed outside the frame, it is thus - 


independent of all the other pieces, and can be 
easily altered or replaced. The same system allows 
of the easy construction of machines with alternate 
currents which. produce powerful effects within a 
very small space!; this is another idea of the inventor. 

In an experiment at which we assisted, the ma- 
chine turning at the rate of I,100 turns per minute, 
a current of 25 webers was give out, measured by 
a Siemens and Halske dynamometer, and through 
a resistance formed of 200 metres of cable and a 
Serrin regulator, giving an arc of 3 millimetres 
in length with square carbons 9 millimetres thick. 

These results represent, almost exactly, the re- 
sults furnished by a Gramme machine, workshop 
type, turning with the same velocity. © 

The machine of M. Cance does not occupy a 
greater bulk, it employs the same quantity of 
copper and has a total weight a little less; the 
coiling of the bobbins, their fixing on the axle, and 
their replacement, is effected with the greatest ease; 
it can therefore be used in the place of the Gramme 
machine in all the applications of electricity, such 
_ as the electric light, the transmission of power, &c., 
if its inventor can bring it out at a low price, the 
sole factor which has any decisive influence in the 
development of the applications of electricity.— 
La Lumière Electrique. 


TELEGRAPHIC APPARATUS IN USE IN 
THE BRITISH POSTAL TELEGRAPH 
DEPARTMENT. 


XIX. 
A B C INSTRUMENT—(continued). 


The Bell. 


Tue ABC bell or alarum is in many respects an 


ingenious contrivance, and it is so constructed that 
whilst it can be rung by very weak alternate cur- 


rents it cannot be set off accidentally by any jarring. 


Four alternate currents require to pass through the 
instrument before it can be set ringing. 


The arrangement of the mechanism can be seen 


by fig. 75. | | 
W, W,, and w, is a train of three wheels, the 
first of which contains the main spring, which is 
kept wound up by a key. 
The last wheel, w,, in the train gears into a 
pinion, , the axle of which has an arm, £, fixed at 
right angles to it. This arm would revolve con- 
tinually round with the axle under the influence of 
the clockwork train if its end did not rest against 


an axle, i A portion of this axle is cut away at 


f, (see small figure at side). Now in the position 


of f shown in the figure the end of the arm, 
4, rests against the uncut portion of the axle, but if 
the latter be rotated a little way round, then when 
it comes to a certain position the end of the arm, ¢, 


__ is free, since it slips through the cut away portion, 7,, 


of the axle, and thus the whole train of clockwork 
can revolve. | | 

At the end of the axle, f and outside the frame 
plate of the mechanism, is fixed the arm, Z The 
end of this arm has two little pins, 2, p,, at right 
angles'to it. ..A bent piece of: brass, 6, fixed at the 
end of an axle running parallel to the other axles 
of the mechanism has also two little pins, p, p,, 
fixed to it. 

In the position of / and 4 shown in the figure the 
pin ?, rests on the pin p,, and thus the lever, /, is 

_ prevented from dropping. If now the piece 4 be 
rotated a little to the right, the pin 2, will escape 
from pin p,, and the lever, /, will drop until pin 2, 
comes against pin J, ; if now the piece, #, be rotated 
back again then pin p, will clear pin p,, and the 
lever, /, will drop further till pin p, drops on p, ; 
another movement of 4 frees f,, and the lever, /, can 

- drop free on to the stop pin g. In the position shown 
in the figure, pin D, is shown as resting on pin p,, 
but actually the normal position of the arm is when 
pin fp, is resting on pin p,. There are, therefore, 
four backward and forward movements of the piece, 
6, necessary to quite free the arm, /, and allow it 
to drop, which it does by its own weight. 

When the drop takes place, as previously ex- 
plained, the arm, ¢, is free to turn, and the clock- 
work train can run. ; 

On the end of the axle of the wheel, w,, and out- 
side of the back frame plate, is fixed the ratchet 
wheel, s (see right-hand figure). Loose on the 
axle referred to, turns the double-armed lever, & e. 
The arms of this lever have springs, d d,, fixed to 
them, the ends of which hitch into the teeth of the 
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ratchet wheel, s. Thus if the latter be rotated it 
catches hold of the springs and rotates the arms, 
ee, with it, and immediately the rotation of s is 
stopped, then the arms, e é, can go on rotating until 
their impulsive action is expended. 

At the ends of the arms small weights, o 9, are 
hinged which fly out by centrifugal action and 
strike the bell dome immediately over them. 

We thus see that the release of the arm, /, allows 
the clockwork mechanism to be freed and the bell 

to be rung. | | 3 

The movement of the piece, 4, is effected by the 


permanent steel magnets, 2 m, fixed-on a kind of © 


frame on the axle, c (see upper figure). The poles 
of these steel magnets play between the pole pieces, 
P, P,, Of the electro-magnets, c C,, which are ex- 
actly similar in construction to those in the A B C 
indicator. On sending alternate currents through 
the coils the magnets rock backwards and forwards 
on their axes. — | | 

This arrangement of magnets was formerly 


adopted in the A B C indicators, but was aban- 
doned some few years ago as they were found to 


lose their magnetism and become weak in their 
action ; this, however, is not of so much ccnse- 
quence in the Bell, as the magnets have practically 


little or no work to do, and their use has therefore 


been continued. 
As soon as the bell has rung for a short time it 
has to be stopped by the arm, /, being lifted back 
in position. This is effected by pins 2 and /, 
fixed on the wheel, w,. One or other of these 
pins, as the wheel revolves, comes in contact with 
the arm, /,, which is fixed to the axle, /, and by 
pressing it to the left raises the arm, /. | 
Now as the arm, /, rises, it must be evident that 
before it arrives at the position where it locks 
against the pins on the piece, 4, the axle, /, will 
have turned to the position where the arm, 4, on 
the axle, a, has’ its motion of rotation arrested. 


This would stop the motion of the clockwork train, 


and would leave the arm, /, only half raised to its 
normal position. | 

To get over this difficulty, the following ingenious 
device is adopted :—The end of the axle at which 
the arm, 4, is fixed is not pivotted into the frame 
plate but turns in end of the bent lever, a k, 
which is hinged at a. Now if the end, k, of this 
lever be moved to the right, the end of the axle to 
which the arm, 4d, is fixed will be lowered, and 
consequently, although the arm, 4, may have been 
raised to its normal position and the cut away 
portion, /,, of the axle, f, be brought into position, 
yet the arm, 4, can continue to revolve without 
hinderance. ae | 

On the axle of the wheel, w,, is fixed the small 
disc, B, which has two portions cut away, into either 
of which the end, kK, of the lever, A, can drop under 
the influence of a spring. In the normal position 
of the whole mechanism the end, Kk, lies in one of 
these hollows, consequently the end of the axle, a, 
is raised, and the motion of rotation of the arm, ¢, 
would be arrested by the axle, £ Directly, however, 
the arm, /, drops and the wheels begin to turn, the 
disc, B, revolves, and when it has turned a quarter 
circle it pushes the end, K, out and lowers the end 
of the axle, 2. This will continue until the disc, B, 
has completed another quarter circle and allowed k 
to again drop into one of the hollows; this, how- 


ever, does not occur until one of the pins on the 


wheel, w,, has caused the lever, /, to be completely 


lifted up, and until the lifting pin has passed free of 
the lever, /,. 

The pins, 2, Pas at the end of the lever, /, have 
their upper surfaces filed wedge-shaped ; also the 
lower surfaces of pins, #, p,, on the piece, 4, are 
similarly formed, so that when the lever, /, rises it 
can push past the pins on 4, freely, though on being 
dropped down on them (when the pin on wheel, w,, 
becomes free from the tail, /;) they cannot pass 


them. 


The pinion on the axle on which the arm, ¢, is 
fixed is at the extreme end of the axle, so that the 
slight lowering of the other end by the bent lever, 


_ A, does not interfere with its continuing to gear 


properly with the wheel, w,. | 
The coils of the electro-magnets are wound to a 


resistance of 250 ohms. 


Lightning Protectors. 


In order to prevent damage by lightning as far as 
possible, every instrument is now fitted with a 


lightning protector. The one in most general use 


is that shown by fig. 76, drawn to half scale. It 
consists of a brass cylinder, a, with ebonite ends, ¢, ¢, 
fitted to it. Through these ends two double-silk 


covered copper wires pass, and are wound side by © 
| side along the whole length of the brass cylinder, | 


as shown by the right-hand figure. One of these 
wires, g, is covered with green silk, and the other 
w, with white silk, so as to distinguish the two. 
The whole is covered with a brass tube, T, which 
fits on closely to the brass collars at the end of the 
brass cylinder. An angle piece, 4, enables the 
whole arrangement to be secured to the instrument 
in which it is fixed. The brass case of the pro- . 
tector is connected to earth, thus the two coiled 
wires lie in close proximity to a double earth-sur- 
face, viz., that on which the wires are coiled, and 
the surface of the tube which covers them. Asa 
rule, the Down line is connected to one end of the 


green wire, the other end of the latter then passes 


to one end of the coil wire of the instrument, and 
the other end of the latter then goes on to one end 
of the white wire, whilst the other end of the latter 


-completes the connection through the rest of the 


apparatus. In some cases, however, in the A, B, C 
instrument for example, the two ends of the white 
wire are connected together and connected to line, 
and the two ends of the green wire are similarly 
connected and pass to the other parts of the ap- 
paratus. In any case, however, the function of the : 
instrument is to open an alternative route for the 
lightning direct from the Up to the Down line, by 
giving it the chance of jumping from the green 
wire to the white through the silk covering, or 
À either wire to the brass casing, and thence to 
earth. 


ERRATA.—Page 335 (Oct. Ist), for “ The com- 
municator coils are wound to a resistance of 500 
ohms, and the receiver coils to a resistance of 
150 ohms,” read “The communicator coils are 
wound to aresistance of 800 ohms, and the receiver 
coils to a resistance of 250 ohms.” 


{ 
: 
12 
‘ 1 
Le 


350 | THE TELEGRAPHIC JOURNAL. 


[OCTOBER 15, 1880. 


ELECTRIC LIGHT EXHIBITION, GLASGOW. 


AN exhibition of apparatus for the utilisation of 
gas, electricity, oils, &c., and of hydraulic, archi- 
tectural, mining, and sanitary appliances, was 
opened on the 28th September in the Burnbank 
Drill Hall and Grounds, Glasgow. The exhibition 
will last until the 25th of the present month. The 
number of exhibitors is 197, and they are from 
all parts of the country, though the Scottish firms 
are naturally in the great majority. The ingenuity 


expended in gas machinery and appliances is very 


evident from the number and variety of the ex- 
hibits in this branch of practical science. Gas 
apparatus for cooking purposes is strongly repre- 
sented ; possibly the recent electric light scare may 
have stimulated inventors in this direction. 
Electric light appliances hardly muster in so 
strong an array as might have been expected, one 
or two large firms being conspicuous by their 
absence. | 


Messrs. P. Watt & Son, of Glasgow, exhibit two | 


dynamo-machines driven by an 8 horse-power gas 
engine, and also two Mackenzie patent lamps. 
Mr. R. E. Crompton, of Chelmsford, exhibits a 


_. dynamo-machine and three of Crompton’s patent 


lamps of different patterns, also appliances for 
measuring the current strength developed in the 
circuit. | 
Messrs. Latimer-Clark, Muirhead & Co. as the 
engineers to the Electric Generator and Light 


‘Company (“Lontin” light), are exhibiting very 


successfully ; and at the time of writing these re- 
marks we find that the Anglo-American Electric 


Light Company have come upon the ground with 
the intention of working sixteen “ Brush” lights 


from a single “ Brush” dynamo-electric machine. 


Messrs. Johnson & Phillips exhibit one of 


Brockie’s so-called “ Periodical” lamps. 


Mr. Killingworth Hedges, of Westminster, shows 


specimens of the patent iron-coated carbons of the 
Electric Carbon Company. | 
Several firms exhibit electric apparatus more or 
less connected with telegraphy. Thus Messrs. 
Field & Co., of Lambeth, show specimens of wire 
insulated with ozokerit. Messrs. Lennox, Lange 
& Co., of Glasgow, exhibit their patent electric gas 
lighter ; Messrs. Donald, Clark & Co., of Glasgow, 
electro-pneumatic bells ; Messrs. Thomas Smith, of 
Glasgow, specimens of electro-plating ; Messrs. 
Graham, of Glasgow, electric bells, telegraph in- 
struments, telephones, batteries, &c.; Messrs. 
Anderson & Munro, bells and telephones. The 
Silvertown Telegraph Company exhibit specimens 


of cables manufactured by them. 


Correspondence. 


RoBERT Ross.—Apply to E. Thornton, Public Works’ 
Department, India Office, from whom all information 
on the subject may be obtained. | 


To the Editor of THE TELEGRAPHIC JOURNAL, 


Dear Si1r,—From the description in your last issue of _ 


Mr. Blyth’s telephone, I find that I have been working 


in the same path, and have produced a telephone on 
exactly the same principle. I commenced my experi. 
ments about eighteen months ago, through noticing the 
adhesion of contacts in Siemens’ make and break 
electric lamp; but it was not until Mr. Stroh published 
his experiments on the adhesion of electrical contacts 
that I succeeded in making the telephone reproduce 
speech. In point of construction, I have carried the 
telephone out differently to Mr. Blyth, which will be 
understood from the following description: Upon a 
spindle, mounted in bearings to revolve, are two sharp. 
edged discs of steel, each with a steel knife-edge rest. 
ing upon it. These knife-edges are fixed to the ends 
of two short pieces of copper wire, the other ends of 


| which are attached to a varnished paper membrane, 


Each terminal of the telephone is in connection with 
one of the knife-edges by a firm spiral of copper. The 
object of two discs and knife-edges is to make use of 
the contact which would be lost and cause trouble in the 
current passing from the bearing to the spindle. One 
Daniell cell is enough to reproduce speech intelligibly. 
Hoping you will favour me with some of your 
valuable space for the above, | | 
_ Iam, dear Sir, yours faithfully, 


J. D. F. ANDREWS. 
_ 2, Mount Street, New Charlton, S.E., 6 Oct., 1880. 


_-- — 


Hotes. 


Amonc the exhibits at the recent Dusseldorf Exhibition, 
the wire manufactures of Messrs. Felten and Guilleaume 
were conspicuous. Specimens of telegraph wire were 
shown to suit five specifications, amongst which was 
that of the English Government, the conductivity re- 
quired being unusually high. There might be observed 
also a huge reel dressed in the colours of the Imperial 
German post office, and wound on this reel a length of 
underground telegraph cable from the Imperial German 


‘underground lines. -This cable, which contains 7 con- 


ducting wires, is a specimen of the cable which is 
employed by the Imperial telegraph office for the large 
German underground lines. ‘The conducting wire is a 
strand of 7 thin copper wires, insulated by a double 
covering of gutta-percha. Seven of these conductors 


_ are twisted into a strand and then covered with tarred 


jute yarn. To shield the conductors against being 
mechanically damaged, an armature of a number of 
galvanised wires is put on and then a waterproof coat- 
ing of hemp and asphalte. All the telegraphic main 
lines of. the German Empire are provided with cables 
of 7 conductors, and only the branch-lines have cables 
of 4 conductors. The telegraphic underground lines 
of the German Empire are to have a total length of 
more than 3,100 miles with altogether 19,000 miles of 
conductors, and they are hoped to be completed before 
the end of this year. By their means nearly all the 
principal towns of Germany are put into telegraphic 
communication with one another and with Berlin. The 
first larger underground telegraphic line was built by 
Messrs. Felten and Guilleaume, 4 years ago, from 
Berlin to Halle. | 


WE understand that in order to meet the require- 
ments which may be necessary in consequence of the 
introduction of .a cheap telegram system, certain struc- 
tural alterations. at the head office in London are in 
contemplation. 


PROFESSOR J. TROWBRIDGE, in investigating with 
telephones connected to earth plates the flow of return 
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currents through “earth,” found that at a mile from 
the Harvard College Observatory the time signals of 
the Observatory clock could be heard by merely tapping 
the earth at points 50 feet apart, | 


WiTH the view of demonstrating the mechanical 
action of electrolysis, all action of heat being excluded, 
Signor Basso has lately experimented thus (Ji Nuovo 
Cim., ser. 3, tom. vii.). A thin square glass plate is 
covered with collodion, and on this when dry is put a 
thin layer of good gelatine, mixed with about 1, of its 
weight of a saturated solution of bichromate of potash. 


The bare side of the plate is exposed to light, to attach 


the gelatine layer. Then the plate is put in an aqueous 
solution of chloride of gold till the upper. layer is im- 
pregnated with the gold salt, and it is exposed to dif- 
fused daylight. Next the covered side is strewed with 
fine graphite, and the glass connected by means of four 
fine wires running along its sides to the negative pole 
of a battery. The plate is then placed in an ordinary 
bath of sulphate of copper. The copper is deposited 
regularly on the whole of it. In a few days wrinkles 
and bubbles appear; and if the copper has been de- 
posited as far as the borders, the plate may at length 


even break, thus proving the mechanical force, which is 


_ a direct consequence of electrostriction.— Nature. 


ANOTHER of the American telegraphic publications 


has run its course. In the number of the Magnet for 
September 15th, it is announced that the publication 
of the paper will be suspended, and that the entire 
editorial staff will transfer its services to the Operator. 


THE Western Union Telegraph Company has de- 
clared its usual quarterly dividend of 1% per cent. Its 
quarterly statement shows a surplus of 332,726 dols. 


IMPORTANT changes in the overland lines connecting 
with the Anglo-American cables have been completed. 
Under the new arrangements the cable facilities be- 
tween America and the Old World are fully doubled, 
and the danger of error in transmission‘ also greatly 
reduced. Bangor, U.S., will hereafter be the only re- 
peating station between New York and the cable land- 
ing. The New York wire has been quadruplexed and 
will be used in connection with the new cable just 
landed. 


ProFEssor C. A. Youna, of Princeton, N. J., ‘On the 
thermo-electric electro-motive power of Fe. and Pt. in 


-vacuo.”—Eisner, a few months ago, published a paper | 
asserting that the thermo-electric power of antimony 


and bismuth is destroyed by removing them from all 
contact with oxygen, and inserting them in an atmos- 
phere of pure nitrogen, From this he argues that the 
thermo-electric force in general is due to the contact 
_ Of the gases which bathe the metals. The following 
experiment was tried to test the theory. By the kind- 
ness of Mr. Edison and Mr. Upton a vacuum tube was 
prepared in Mr. Edison’s laboratory, containing an iron 
wire about 2 inches long, firmly joined to two platinum 
terminals which passed through the walls of the tube ; 
the tube was exhausted until a 2-inch induction coil 
spark would not pass + of an inch in the gauge-tube, 
indicating a residual atmosphere of about one-mil- 
lionth. The wire was heated to incandescence during 


the exhaustion, in order to drive off any possible oc- 


cluded gases. The platinum wires outside the tube 
were joined to iron wires, the joinings being covered 
by glass tubes slipped over them, and a sensitive re- 
flecting galvanometer was included in the circuit. By 
laying the tube and connected joinings in the sunshine, 


na” 


and alternately shading one or several of the joinings, 
it was found that the electro-motive power of the join- 
ings within the tube was precisely the same as that of 
those without, and the development of current just as 
rapid, There was no trace of any modification due to 
the exhaustion.—Science. 


HENLEY’s TELEGRAPH Works Company (Limited) 
were quite busy during September, turning out during 
the month about 100 miles of cable; some being for 
the Great Northern Telegraph Company, the West 
India and Panama Company, and the Submarine Com- 
pany. Some torpedo cable was also manufactured for 
Captain McEvoy, and we believe for the Russian 
Government | 


SoctaL SCIENCE CONGRESs.—Excursion on Saturday 
afternoon. Professor Geikie, having sketched briefly 
the geology of Arthur’s Seat and the Salisbury crags, 
and called special attention to the centre of the Edin- 
burgh coal-fields, the party proceeded to Parson’s 
Green, the residence of Mr. D. Nicolson, where they 
were entertained to tea and other refreshments. Mr. 
Nicolson’s fernery, which has few, if indeed any, equals 
in the country, was visited and greatly admired, as 
were also the gardens and grounds. Mr. Nicolson has 
his residence and his works, which are about a mile 
apart, connected by means of the telephone, and 
arrangements had been made to enable the company : 
to observe the working of this ingenious instrument— 
a privilege that was eagerly taken advantage of. : 

Dr. BEDDOE, on Health, said :—*‘‘It is not, perhaps, 


_ chimerical to expect that the cheapening and practical 


application of the electric light may make a consider- 
able change in the conditions of some kinds of labour. 
The influence of light on vital action is in this country 
almost always favourable, and I am not aware of any 
evil resulting to man from the prolonged daylight of 
the Arctic Circle; but we can draw no conclusions 
bearing on animal life from Siemens’ interesting ex- 
periments on the effect of the electric light on vegeta- 
tion; for, as Buckle pointed out, the two kinds of life 


do not attain their highest vigour or perfection side by 


side, or under similar conditions.”—Scotsman, August 
11th, 1880. | 


THE JAMIN ELecrRric LicHt.—The directors of the 
Compagnie Générale des Panoramas, having recently 
made an exhaustive trial of the Jamin electric light at 
the Company’s works in Paris, have decided upon the 
adoption of that system for the illumination of the 
panoramic exhibition which they are now preparing in 
Leicester Square. For this panoramic display, which 
is to be opened in due course under the name of the 
“Royal Panorama,” they have recently erected extensive 
premises, which will also comprise a restaurant, café, 
and other accessories, the whole of which is to be 
illuminated by means of thirty Jamin lights, the 
arrangements for which are being carried out by Mr. 
J. A. Berly, C.E., the engineer to the company owning 
the Jamin light. 


THE Dundee Police Commissioners have issued a 
public notice, dated 6th October, to the effect that 
every person who intends to erect any telegraph, tele- 
phone, or other wire within the burgh of Dundee shall, 
four days next before some meeting of the Works 
Committee of the Commissioners of Police for the 
burgh, give notice in writing of such intention at the 
office of the Surveyor of the Commissioners of Police, 
and also leave a plan showing the position and course 
of such intended wire, and detailed drawings showing 
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the methods of fastening and supporting the wires. 
The plan and detailed drawings must be accompanied 
by a duplicate copy or tracing, and by a description of 
the intended wire fastenings and supports: and that 
the erection of the wire shall not be commenced until 
the plan and drawings have been approved of by the 
Commissioners. 

We understand that the above notice was called 
forth by the attention of the Commissioners being 


directed to the insecure manner in which some wires 
were being put up. 


An inventor of New York proposes to utilise the 
swift current of rivers by systems of anchored floats 
carrying current wheels connected with electro-dynamo 
machines. The electricity thus generated might be 


conveyed to factories on the shores and set to work by 


means of electro-motors; or it might be used for 


_ lighting towns, or even for running trains on railways. 


—Scientific American, — 
AN exhibition of light apparatus is being held at the 


Alexandra Palace, Muswell Hill. The electric light is 


represented by Mr. Crompton’s lamp, and also by that 
of Mr. Hickley, the latter forming a portion of the 
extensive exhibit of Mr. Orme, of Barbican. There is 
also a capital show of telegraph cases by Mr. W. M. 
Foxcroft, the well-known maker of instrument cases. 
Beyond these exhibits there is nothing of especial 
interest to our readers worth mentioning. Paraffin 
lamps and stoves, wax candles, &c., are well repre- 
sented. The electric light declines to shine any longer 
simply as a gratuitous advertisement. 


WE hear that the Charing Cross Station of the District 
Railway is to be lighted by the Jablochkoff system. 


THE St. ¥ames's Magazine for October contains the - 
first instalment of a series of articles on ‘ Lightning 
Protection for Telegraphs.” The articles, though good 


of their kind, seem a little out of place in a popular 
journal. | 


GATEHOUSES IMPROVED ELECTRIC - 
LAMP. 


THE principal object of this invention (patent dated 


25th November, 1879) is to enable any number of 
Jablochkoff or Wilde candles to be introduced and — 
automatically put in circuit and ignited one after 
the other, so that on the consumption of one candle 
being complete another fresh one immediately takes 


its place. This is accomplished by self-acting ar- 


rangements of a more simple character and which 


are less liable to derangement than those hitherto | 


proposed for the purposes above referred to. 

The figure is a sectional side elevation of one of 
the automatic carbon candle holders, adapted for 
receiving radially disposed candles. 1 is a hori- 
zontal axle mounted between two standards, 2, 2, 
attached to which axle is a metal disc, a, carrying a 
number of carbon holders, d, for the reception of 
the radial carbon rods, c, each of the holders, d, 
being being capable of oscillating on a pivot or 
fulcrum. The carbons are mounted on their holders 
by means of a tubular socket piece attached to the 
bottom of the carbon and fitting over a pin in the 
holder, d. 7 

Bolted to the metal disc, a, there is another disc, 
b, of wood, ebonite, or other insulating material, 
and to this second disc are fixed the separate carbon 
holders, 41, for the reception of another set of radial 
carbon rods, c!. | 


Attached to the axle and on to one of the stand- 


ards there is fitted a spring, ¢, and at the other end 
of the axle a key can be applied for the purpose of 
turning the axle or discs round twice or thrice, and 
thus winding up the apparatus to a state of tension, 
If now the key be released the apparatus will tend 
to revolve of itself in the reverse direction, but it 
is held in tension by the following arrangement :— 
Attached to each of the carbon holders, 41, there is 
a pin or rod, f, from which a piece of wire thread, 
g, forming stops is carried to the corresponding 
pair of carbon rods. These threads or stops catch 
against the adjustable catch lever, 4, which is 

mounted on a pillar, 4, on one of the standards, 2, 
but electrically insulated therefrom. Attached to 


the pillar or support of the stop is a contact piece 
or spring, 4, which establishes connection between 
the respective separate carbon holders, 41, and a 
terminal on the base of the apparatus, to which 
terminal a conducting wire of a magneto-electric 
machine is attached, the other conducting wire of 
the said magneto-electric machine being attached 
to either of the standards. The apparatus, as 
shown in the figure, is supposed to be in a state of 
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tension and held in position by one of the wires or 


threads, g, bearing against the catch lever, 2, the 


points of the carbon rods, ¢, c1, having already 
been pressed together and held in contact by means 
of a conducting cement or a small cap of thin 
metal if desired. Now if a current of electricity 
be passed through the apparatus it will travel from 
the terminal, to which a wire from the machine is 
attached, through the contact piece, #, and corre- 


sponding carbon holder, d', up the carbon rod, c1, 


and down the corresponding rod, c, to the disc, a, 


and axle, 1, and so on to the standard, 2, to which © 


the other wire of the machine is connected. The 
passage of the current ignites the candle, the ends 
of the carbon rods spring asunder, and the electric 
arc is established and continues burning until it 
reaches the thread or stop, g, which is instantly 
fused or partially destroyed. This allows the spring, 
e, to act, and another candle is immediately brought 
into the position of the one consumed, and is set 


alight before the first is actually extinguished, owing 


to the fact that the contact piece, 4, is,made to 
touch the second carbon holder before it has actually 


left the first, so that by this means a momentary ex- 
tinction even of the light is avoided, as the circuit 


is not broken. This second candle is consumed in 
the same manner as above described, until it reaches 
its thread or wire, g, which on being fused allows 
the third candle to come up, and so on until all are 
consumed.. In lieu of joining or holding together 


_ the carbon points as described, momentary contact — 


can also be established between them by means of 
the electro-magnet, m, which is used for the purpose 
of relighting any candle which may have become 
accidentally extinguished before it has burned down 
to the thread or stop, g. This electro-magnet forms 
a shunted circuit to that of-the main current pass- 
ing through the carbons, and its armature, A, is 
entirely separate and distinct from the holders, d. 
If a candle should go out the whole of the current 


-would necessarily.pass through the electro-magnet, 


M, and the armature, A, would consequently be at- 


tracted, pulling down the rod, L, and causing the 


adjustable lever, L?, to impart a smart blow to the 
side of the carbon, c, the holder of which is pivotted 
either on a centre or on a knife edge as shown. 
This carbon rod, c, would therefore be brought into 
momentary contact at its upper end with its corre- 
sponding carbon, c1, and the electric arc re-estab- 
lished. If the carbon rods in the normal state are 
left open at the points instead of being joined with 
conducting material it would not be necessary that 


the rods, c!, should be in separate holders insulated 


from each other, as in the figure, as a complete or un- 
broken ring of metal could in that case be used for 
the contact piece, 4, to bear or rub against, since the 
current could only pass through that particular 
candle which happened to be opposite the striking 
lever, L'. The candles may be disposed in a circle 
parallel to each other like the teeth in a crown 
wheel, in lieu of radially. This arrangement takes 
up less room than the plan first described, though 
the principle of the automatic working is the same. 
_ There can be no doubt but that Mr. Gatehouse’s 
invention could be applied with very great advan- 
tage to the existing Jablochkoff systems, which at 
present require a wire for each candle; this adds 
very considerably to the mileage of wire when the 
current is carried over long distances, as on the 


f 


Thames Embankment for instance. Besides, the 
invention allows of the full length of candle being 
consumed and does not bring a new one into action 
until this has taken place. 


Patents—1880. 


3880. ‘Improvements in systems of conductors for 
the distribution of electricity as a lighting and motive- 
power agent, and appliances connected therewith.” 
P. JENSEN. (Communicated by T. A. Edison.) Dated 
September 24. 

3885. ‘‘ Improvements in telephonic apparatus and 


in the method of and the apparatus for transmitting 


articulate and other sounds.” W. MorGAN Brown. 
(Communicated by A. G. Bell.) Dated September 25. 


3894. “A newand useful system of electro-magnetic 


railroads, and appliances and methods employed therein 
for the generation, distribution, and translation of 
electricity.” (Communicated by T. A. Edison.) Dated 
September 25. | | 
3925. ‘Construction of and method of testing 
lightning conductors.” S.VyLe. Dated September 28. 
3928. .“ Apparatus for the generation and utilisation 
of electricity.” W.-R: Lake. (Communicated by E. 
Thomson.) Dated September 28. | 


ABSTRACTS OF PUBLISHED 
SPECIFICATIONS, 1880. 


573. ‘‘Closing or emptying water pipes or other 
fluid conduits, &c.” H. J. Happan. (A communica- 
tion from F. Fried, of Frankfort.) Dated February 10. 
2d. For actuating the valves automatically a wire 
from a battery is connected with a vessel containing 
mercury, which rises through a narrow neck when the 
temperature is raised, thus effecting contact. (Pro- 
visional only.) 

671. ‘Electric telegraph for railway trains.” G. 
DALSTRôM. Dated February 16, 6d. Consists in ar- 
ranging telegraph wires along lines of railway and in 
connection with trains, so as to place each running 
train in uninterrupted telegraphic communication with 
the various stations as also with every other train on 
the same line. The invention consists of two parts— 
1, the specially arranged conducting wire, and, 2, the 


apparatus by which communication between such wire 


and the train is established. One carriage of each 
train carries a roll or rolls of metal on which bears one 
of the telegraph wires (such wire being doubled at the 
points of suspension), the current is transferred to 


_ these rolls and thence by a special wire to a common — 


telegraph apparatus in the carriage used when tele- 
graphing. From the apparatus the current is then 
conducted to the covering-plates of the vehicle and 
directly to the frame thereof and so to the rails. 

752. ‘Magnets and telephones.” F. J. CHEESE- 
BOROUGH. (A communication from A. K. Eaton, 
Brooklyn, U.S.A.) Dated Feb. 20. 6d. Consists of a 
multipolar magnet, either permanent or temporary, 
constructed in such manner that two or more similar 
poles will react with one of au opposite character, the 
latter being the equivalent of all the others, and also 


in its application to a diaphragm or the diaphragms of 


a telephone. The object is to secure the greatest pos- 
sible sensitiveness in the plate of the receiver. 

756. ‘Electrical conducting wires.” A. W. L. 
REDDIE. (A communication from H. Menier, of Paris.) 
Dated Feb. 20. 2d. A fine metallic leaf or powder is 
made to adhere to the surface of the insulating cover- 
ing by means of tar. (Provisional only.) 
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814. ‘Telephone wires or cables.” J. H. JoHNSON. 
(A communication from F, A. Gower, of Paris.) Dated 
February 24. 6d. Intended to obviate the liability of 
induction on telephone wires, and consists of an insu- 
lated conductor covered externally with a wire wound 
in helical coils, the latter being provided as a protec- 
tion to the conductor and its insulator, and also as a 
wire for the return to earth. 


832. “Electric lamps.” Hon. R. T. DupLey. 


BROUGHAM. Dated February 25. 6d. Consists in 
surrounding the vessel containing the lamp with 
another and separate vessel, preferably of glass. Into 
this separate vessel is placed any suitable liquid—pure 
water, for example—tinted or otherwise, or some 


materials, such as silicate, cotton, or asbestos filaments. | 
So long as the water in the separate vessel is above the 


joint no atmospheric air can enter, while at the same 
time the heat of the lamp is carried off or dispersed 
and the light diffused. The invention is applicable to 


various lamps, such as those of André, of Edison, of 
Jablochkoff, &c. 


834. “ Moorings for buoys,” W. C. JoHNson and 
S. E. PxiLLiPps. Dated February 25. 2d. See Tele- 


graphic Fournal, vol. viii., p. 190. (Provisional only.) 


842. “Producing electric light.” A. M. Crark’ 
(A communication from L. J. Bouteilloux and W. 
Laing, both of Paris.) Dated February 25. 6d. Re- 
lates to an electric lamp in which the carbons are 
regulated automatically by the action of gravity, a 
special arrangement of the carbons being employed, 
consisting of an ordinary carbon and a carbon havin 


a central core of a non-conducting material, with the 
centre of which the point of the other carbon is in 


contact, the weight of the one resting on the other. 
The voltaic arc extends between the point of the solid 
carbon and the circumference of the annular carbon, 
the regulation being effected automatically by the more 
or less rapid fusion of the non-conducting core, accord- 
ing to the intensity of the current. eee 


849. ‘‘ Dynamo-electric machines.” H. J. Hap- 
DAN. (À communication from:C..F. Brush, of. Cleve- 
land, Ohio, U.S.A.). Dated February 26. 6d. Has 
for its object the adaptation of dynamo-electric 
machines to variable external conditions without varia- 
tion of the speed at which their armatures are rotated, 
but by variation of the intensity of the magnetic field. 
The magnetic field is weakened either by shunting away 
from the coils of the field-magnets a portion of the 
current which excites them, or by cutting out or short- 
circuiting some portion of one or more of the coils, so 
that the current shall make a less number of convolu- 
tions about the cores of the magnets, 


855. ‘Apparatus for lighting gas.” C. L. CLARKE 
and J. LEIGH, Dated February 26. 2d. Consists of 
a hand lamp or apparatus, with a special battery ar- 
rangement, an induction coil, and platinum wire to be 


rendered white hot by the passage of the current. 
(Provisional only.) 


860. “ Magnetic appliances and garments.” G. 
GREEN, Dated February 27. 2d. Cloth, flannel, 
or other suitable tabric is employed, on which is placed 
a layer of zinc gauze, to which is attached a layer of 
copper or other suitable metal gauze, the whole being 
connected with wire which forms the necessary con- 


ductor to different parts of the appliance. (Provisional 
only.) 


872. ‘ Magneto-electric and dynamo-electric ma- 
chines.” D, G. Fitz Geratp. Dated February 28. 
6d. Relates to improvements in above machines, and 
consists, 1st, in the combination with a ring or cylin- 


der-shaped armature of permanent or electro-magnets 
of double curvature, such as will encircle the ring 
armature both longitudinally and transversely ; 2nd, in 
the combination of an electro or permanently magnetic 
ring constituting two magnets, having their similar 
poles opposed in a plane transverse to the ring arma- 
ture; and, 3rd, in the combination with a revolving 
coiled ring or cylinder of stationary inducing coils 


completely encircling the revolving coiled ring or 
cylinder. | 


878. Pneumatic telegraph apparatus.” W. Mor. 
GAN Brown. (A communication from Count G. 
de Monti, of Paris.) Dated February 28. 6d. Con. 
sists of a pneumatic telegraph apparatus in which a 
pressure of air arriving through suitable tubes operates 
a lifting plate, which in its turn acts through suitable 
intermediate mechanical parts so as to expose to view 
a number or other mark on an indicator, at the same > 
time setting in motion an alarm apparatus driven by a 
coiled spring, which alarm is common to all the num- 
bers or marks contained in the apparatus. 


885. ‘Producing motive power and light by elec- 
tricity.” J.Grappon. Dated February 28. 2d. (Pro. 
visional only.) 


886. ‘ Apparatus for obtaining electricity.” C. W. 
Harrison. Dated February 28. 2d. A series of 
helices or coils is employed and in combination there- 
with an interior central bar or tube, or series of bars or 
tubes, the motion of which within the said helices and 
in the direction of their length causes electric currents 
within them, (Provisional only.) 


899. ‘“ Combined galvanic batteries and medicated — 
pads for the cure of bodily diseases.” A. M. CLARK. 
(A communication from H. E. Hunter, of Hinsdale, 


U.S.A.) Dated March 1. 6d. Consists in a galvanic 


battery formed of zinc, felt, and copper, and a medi- 
cated pad, so that a current of electricity may be in- 
cited by moisture from the patient’s body; and also in 
the combination of a spiral conduction wire with two 
batteries and pads so that the current passes through 
them and the patient’s body. The patient is also to 
obtain benefit from the medicaments contained in the 
pad. 


925. ‘Electric lamps.” J. H. Guest. Dated 
March 2. 6d. Difficulty has been experienced in making 
electriclamps in which the conducting wires pass through 
glass to the carbon or other incandescent conductor 
within a globe from which the air is exhausted in con- 
sequence of the variation in temperature causing 1n- 
jury to the glass by expansion of the conducting wires. 
The invention is for sealing the glass at the places 
where the conductors pass through the same. Two or 
more fine wires are twisted together and passing through 
the glass ; the glass is melted so as to flow in between 
the wires, and thus prevent the passage of air, and the 
wires being in a twisted form, instead of straight as 
heretofore, yield as they expand, and hence the glass 
is not cracked, and two or more small wires can be 
used, having sufficient combined conducting power not 
to become heated by the passing current. | 

Cups for mercury are made around the conductors 
where they pass to the glass, such cups being also of 
glass, and placed so that the mercury forms a complete 
seal around the conductors, and prevents the possibility 
of air coming into contact with the joint between the 

lass and metal. 

The light-giving body that is rendered incandescent 
by the passage of electricity may be of carbon or other 
suitable material in the circuit between the two con- 


» ductors. 


The glass bulb or globe is exhausted of air. 


— 


of the loops. 


# 
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The figure is a section of the lamp with a magazine 
for carbon. 

The glass bulb or holder, a, contains the carbon, 2, 
and the two conductors, f and g, pass through the 
glass, and are attached to the carbon or other light- 
giving body that is rendered incandescent by the pas- 
sage of the electric current. 


The cups, 4 and c, surround the conductors where 
they pass through the glass, and the mercury at d and 
e forms a seal to prevent the possibility of air leaking 
into the vacuum bulb. | 

It sometimes is important to introduce a carbon in 
place of one that may be injured or consumed. To 
provide for this there is a glass magazine, 7, shown at 
the side of the globe or bulb, a, with a small opening 


at o from the magazine into the bulb, so that one car- 


bon may be shaken from time to time out of the 
magazine into the loops in the conductors, or any 
other suitable carbon holders may be provided in place 

The conducting wires, f and g, are formed of two or 
more wires twisted together and passing through the 
glass. | 


941. ‘‘Telephonic apparatus.” R.H. COURTENAY. - 
Dated March 3. 2d. Consists principally in the sub- 


stitution for carbon, in telephonic transmitting, of car- 


À. sbonates or other suitable salts of metals, and the 


metals also in a finely divided state, and'also an alloy 
of metals of variable electrical resistance. (Provisional 
only.) 


063. “ Detecting and estimating quantity of fire 


damp.” Jj. AITKEN. Dated March 5. 6d. To tele- 


graph warning of an unsafe condition of the air at the 
place where the instrument is situated an ordinary 
mercurial thermometer, the bulb of which is covered 


with a catalytic substance, may be used; the mercury 


rising to a certain temperature makes electric commu- 
nication, and thus transmits signals in the usual way. 


1475. ‘Telegraphic cables or conductors.” EF. 
WirtH. (A communication from M. M. Manly, R. P. 
Manly, and W. J. Phillips, of Philadelphia, U.S.A.) 
Dated April 10. 8d. Consists in fixing a tube and 
the wire at their lower ends, straining them constantly 
upwards, and filling the tube by forcing the molten 
insulating material into its lower end; in keeping the 
wire and tube under a yielding tensile strain while cool- 
ing after filling, and keeping the insulating material at 
the same time under pressure applied at both ends of 
the tube; where more than one wire is to be intro- 
duced, in threading the ends of the wire through per- 
foration in two plugs, one of which is of a size to pass 
through the tube to be filled and which is drawn 
through it, the other plug being secured against in- 
ward movement, Also in cooling from the bottom 
gradually upward the aforesaid vertical tube. In 
twisting each section of cable (the wire and insulating 


material) after it has been filled and cooled, so as to 
permit the cable to be reeled without displacing the 
wires. The twisting is effected by clamping a sus- 
pended section of cable by its lower end to a fly-wheel, 
the wheel being then revolved about fifteen times.. 
Likewise it relates to an arrangement of wires in @ 
multiplex insulated telegraph cable having for its ob- 
ject to reduce retardation and interruption by inductive 
influences, and consists in providing a telegraphic cable. 
of two or more conducting wires with an independent 
wire adapted for connection with the ground at points 
intermediate of the length of the cable. The inde- 
pendent wire not connected with the wires of the cable 
at any point. | 


1553. “Electric lamps.” C. D. ABEL. (A come 
munication from the Compagnie Générale d’Eclairage: 
Electrique of Paris.) Dated April 16. 6d. Consistsin 
providing means whereby a Jamin lamp (see Telegraphic 
Journal, vol. viii., p. 213) is kindled when it is brought 
into circuit, and becomes excluded from the circuit 
when its carbons are consumed. One of each pair of 
carbons is held in a socket hinged to the framing, and 
so loaded that when left free the carbon becomes in- 
clined till its point bears against the point of the other 


_carbon, permitting passage of electricity and thus 


kindling the carbons; the electrical loop within which 
the carbons are is inclosed in an iron sheath, so that 
when the current passes this sheath becomes magnetic 
and attracts a spring armature, a stud on which, bear- 
ing against the movable carbon, pushes it away from 
the other carbon to the distance suitable for main- 
taining the arc. One carbon of each pair is pressed 
by a spring against a stud of fusible metal near its root, 
so that when the carbons are sufficiently consumed the 


metal is melted and the spring then pushes one carbon 


from the other so that the electrical circuit is broken. 
When several lamps are in the same circuit, if one 
should be extinguished the general circuit will never- 
theless be maintained in the following manner :—The 
main conductor instead of being led directly to each 
lamp divides into two branches, One branch passes 
through the coil of an electro-magnet through the lamp 
and back to the main conductor beyond the magnet. 
The other branch passes through the armature of the 
electro-magnet, a contact, a resistance about equivalent 
to that of the lamp, and back to the conductor. 


1998. ‘‘ Magneto-electric machines.” W. R. LAKE. 
(A communication from C. A. Seeley, of New York.) 
Dated May 14. 6d. A machine is described in which 
the efficient portions of the wire of the armature revolve 
within, and the connecting portions of the wire revolve 


Ria. 1. 


without, the magnetic field. The said armature is 


made as nearly as practicable in the form of a disc, . 


and revolves between magnetic poles of opposite name. 
It may be considered as a modification of the device 
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known as ‘‘ Arago’s disc.” The difference being that 
in this disc armature the currents produced in precisely 
the same way are kept apart and carried away. 

In the common form of this disc device the induced 
currents find in the conducting matter of the disc 
direct paths of reunion, and thus the electricity is 
almost wholly transformed into heat, while in the disc 
armature the currents produced in precisely the same 
condition are kept apart and carried away. 

_ Fig. 1 is a face view of the disc armature, and 
fig. 2 is a transverse section through the centre of 
the same. E is the axis; F is the radial part of the 
winding; G, G, are other parts of the winding; H, H, 
are circular plates or rings of metal, or other suitable 
material for binding in place the outer sides of the 
sectors. | 

In fig. 2, N, N, S, S, are four magnets in the 
proper position relatively to the armature; the disc 
revolves between magnets of opposed polarity. 

The sectors may be connected in series or in multiple 
arc, and be united with commutators of the ordinary 
construction. It will be observed that only the radii 
or radial parts of the wire of the armature are efficient 
for the electro-magnetic induction, while the circum- 
ferential parts serve only as connectors for the radii. _ 


2418. ‘‘ Transmitters for telephones.” R.M. Lock- 
woop and S. H. BARTLETT, of New York. Dated June 
15. 6d. The effectiveness of these transmitters de- 
pends not upon the mechanical vibration of a dia- 
phragm but upon what is termed molecular movement, 
inasmuch as the atmospheric sound waves are trans- 
mitted from molecule to molecule of a non-resonant 
material, which as a body remains stationary while 
serving as a conducting agent between the said sound 
waves and the microphone which controls the volume, 
pitch, and variations of sound transmitted to and 
through the wires. A microphone of any suitable cha- 
racter is provided with transmitting wires, and is either 
wholly or partly embedded in cork, light wood, or other 
non-resonant material. 


= 


Fig. 1 represents the transmitter in section. 

The microphone is represented as composed of two 
bars, A A, arranged in or about in the same plane, with 
their inner ends approaching each other but out of 
actual contact, as shown. These bars are preferably 
of caroon of the kind well known to electricians, but 
they may be of any suitable conducting material, such 
as metal, which, however, as far as experiments have 
extended, has been found inferior to the carbon in its 
results. The adjacent ends of the bars, À a, have 
semi-cylindrical notches cut in them opposite each other, 
forming a circular opening between the bars for the 
reception of a pin, 4, on the lower face of a small 
button or disc, B, of carbon or other conducting 
material similar to that of which the bars, a A, are 
composed, said button resting by gravity on the inner 
ends of the bars. 


The microphone thus formed is imbedded in a mass 
or block, c, of cork, light wood, or other material, 
possessing as far as may be the peculiar non-resonant 
property of cork. This block or body of the trans- 
mitter may be made in any suitable form, such as that 
of a cube, that shown being in the form of a short 
cylinder supported upon a base plate, D, to which the 
binding posts, d d, may be attached, as shown, the 
wires, A‘ A‘, attached to the bars, a A, and passing 
out through the block being connected therewith, and 
thence with the main line wires or directly with the 
latter as preferred, the former arrangement facilitating 
the detachment of the transmitter when desired. The 
block of non-resonant material may have a chamber 
formed in it, as shown at B!, the inner adjacent ends of 
the bars, A A, projecting into said chamber, leaving 
them only partially imbedded while still supported in 
the non-resonant material, but it is preferred to imbed 
them in said material throughout their whole length, 
and to fill the aperture over the button for affording 
access thereto with a plug of non-resonant material out 
of actual contact with the button, but sufficiently near 
thereto to prevent its displacement in handling the 
transmitter. It is preferred, also, to snugly inclose the 
block of non-resonant material in a metal cylinder or 
casing, E, having a screw cap or cover, E?, and to wrap 
said case with a sleeve of leather, rubber, canton 
flannel, or other soft non-resonant material, as tending 
still further to prevent mechanical vibrations, but these 
may be omitted, as without them the non-resonant 
block, c, is. found to answer admirably for the body of 
the transmitter, with the microphone embedded therein 
as explained. | 


2419. “Telephone receivers.” R. M. Lockwoop 
and S. H. BARTLETT, of New York. Dated June 15. 
6d. The diaphragm is formed on or attached to a re- 
duced arm forming an extension of one pole of a single 
bar magnet, which so supports the diaphragm as to 
make it constitute a sounding board, to which the dis- 
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turbances in the current are conveyed by molecular 
action or by difference in degree of polarity in different 
parts of the pole to which it is connected, rather than 
by mechanical vibration of the diaphragm due to its 
attraction and repulsion by the magnet as in the usual 
construction. 

_ In the figure, a represents the handle or body of the 
receiver, made preferably of wood, cylindrical or 
tubular in form, with an enlargement at one end form- 
ing the head, A1, to which the ear-piece, c, of any 
usual or preferred form, is secured. The handle is 
perforated longitudinally to receive the straight bar 
magnet, D, the perforation in the head part, a!, under 
the ear-piece being enlarged into a socket or chamber 
for the reception of the helix, E, surrounding the end 
of the magnet projecting into said socket. 
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Under the construction and arrangements of parts 
shown and described it will be seen that the spring 
arm, d d}, forms an extension of the pole, p?, of the 
magnet reduced in size and spread out so as to form a 
diaphragm, and its normal condition will be one of 
rest in relation thereto. Thus, supposing the current 
in the helices to be represented by “one,” then the 
amount. of magnetism in the magnet at pb? will be 
“one,” and that in the arm, d!, will also be “one,” and 
the latter will be at rest. But the body of the magnet 
lies within the helix, and is more quickly affected by it, 
and constitutes as it were a reservoir, from which the 
small arm, d d?, is supplied. Now, supposing the cur- 
rent in the helix to be disturbed or suddenly increased 


to two” the end or pole, p?, becomes “ two,” in ad- 


vance of the arm, dt, and for the instant attracts the 
latter until it also becomes “‘ two,” when it is instantly 
repelled; then its normal condition as a part of pole 
p! being restored it returns to its normal position of 


rest until it is again attracted or repelled through 


another disturbance of the current in the helix. 
Thus, for each disturbance in the current there would 
be three distinct movements of the arm, d1, and of the 
diaphragm, B, connected therewith as follows :—First 
it is drawn down toward end p?’, then it is repelled 
beyond its normal position, and, finally, the equilibrium 
being restored, it moves back to its normal position of 
rest. It will thus be seen that the diaphragm is operated 


_ by disturbances or differences in degree of polarity or 


attraction and repulsion in different parts of the pole 
to which it is connected, and of which it forms a part, 


City 


Old Broad Street, October 14th, 1880. 


THE EASTERN ExTENSION, AUSTRALASIA, AND CHINA 
TELEGRAPH CoMPANY, LIMITED.—The report for the 
six months ended 3oth June, 1880, presented at the 
fourteenth ordinary general meeting of the Company, 


“held at the City Terminus Hotel, Cannon-street, on the 


6th of October, stated that the gross receipts for the 
half-year have amounted to £173,020 os. 11d., against 
£150,107 11s. 5d. for the corresponding half-year of 


1879, showing an increase of £22,912 gs. 6d. The. 


working and other expenses: (including a sum of 
£17,703 7s. 2d. for cost of repairs and renewals of 
cables and expenses of ships), together with interest on 
debentures, contribution to sinking fund for redemption 
of debentures, and income tax, absorb £77,484 10s. 6d., 
leaving £95,535 10s. 5d. as the net profit of the half. 
year. One quarterly interim dividend of 14 per cent., 
amounting to £24,968 15s., has been paid during the 


half-year, and it is now proposed to distribute another 
of like amount, together with a bonus of one shilling 


per share, payable on the 15th October, leaving a ba- 
lance of £35,610 10s. 5d. to be carried forward. The 
cable between Hong Kong and the Island of Luzon 
(Manila) was successfully laid by the Telegraph Con- 
struction and Maintenance Company, and opened for 
traffic on 8th May last.. In pursuance of the powers 
conferred by special resolution of the general meeting, 


held on the 22nd October, 1879, authorising the raising 


of capital for the purpose of laying this cable, the 
directors have issued £100,000 in 5 per cent. deben- 
tures, which have all been subscribed by the share- 
holders. The balance of the contract money (£20,000) 
will be taken from the reserve fund. The Company’s 
cables have worked well during the half-year, and are 
now in good electrical condition. The South Austra- 


lian Government have continued to maintain their im 
portant land line from Port Darwin to Adelaide in 
excellent working order. The directors having from 
time to time received applications for assistance to the 
relatives of deceased members of the staff, have con- 
sidered it desirable to establish an assurance fund on 
the same principle as that recently sanctioned by the 
shareholders of the Atlantic, the Eastern and other 
telegraph companies, the object being to enable the 
staff to secure the payment of a limited sum to them- 
selves at a fixed age or to their families in case of their 
death, the Company paying one half of the requisite 
premiums, It is estimated that, if this plan is availed 
of by the employés generally, the cost to the Company 


would be about 41,500 per annum. The chairman, | 


Mr. J. Pender, in moving the adoption of the report, 


said that of the increase of £22,913 in the gross re- 


ceipts, £10,000 only was due to increased traffic, the 
remainder representing additional subsidies. In respect 
of the duplicate Australian cable, they received 
£10,800 for four months, for the Malacca cable 
£s00 for six months, and for the Manila cable 
41,466 for two months, The working expenses for 
the past half-year amounted to £49,775, against, in the 
corresponding period of last year, £54,950, showing a 
decrease of 45,175. This decrease was accounted for 
by a saving in the cost of repairs and a saving in the main- 
tenance of ships. Six months ago, when the question of 
dividend arose, he had stated that it was most desirable 


that they should have a large reserve fund, but that if 


in the course of six months they found that their traffic 


_ was keeping up, and that they could still put to the 
reserve the amount they had been doing in the previous 


half-year, they would then consider the question of an 
increased dividend. They always desired to meet the 
wishes of the shareholders, but at the same time, 
knowing the importance of having a good reserve fund, 


they had felt bound to keep the matter under considera- — | 


tion. The best evidence he could give of the value 
which attached to a reserve fund was that their shares, 
which two years ago stood at something like £8, were 


now at a premium. If they had spent all the money | 


they had earned in dividends, they would not have 


_ ‘stood in so favourable a position at the present time. 


The board had determined to keep to a steady divi- 
dend of 5 per cent., and as the profits admitted, to dis- 
tribute a bonus, so that the bonus alone would be 
fluctuating. To show the importance of the telegraph 
system in bringing nations more closely together he 
mentioned that the Exhibition at Melbourne was 
opened on the rst inst., and that within twenty-three 
minutes of the opening of the Exhibition the fact was 
announced in London. That telegram of 69 words 
passed over 4,328 miles of land cable and 9,070 miles 
of submarine cable. Mr. W. N. Massey, M.P., seconded 
the motion, which was unanimously adopted after a 
short discussion relative to the form in which the 
accounts were made up. The chairman then proposed, 
and Mr. Massey, M.P., seconded the resolution to the 
effect that the board should be authorised to assist 
employés of the Company to effect assurances upon 
their lives by contributing out of the funds of the Com- 
pany not more than half of the premiums required. 
The total amount so contributed not to exceed £1,500 
a year. This was adopted unanimously, and the pro- 
ceedings closed with a vote of thanks to the chairman. 


West INDIA AND PANAMA TELEGRAPH COMPANY, 


LimITED.—Mr. C. M. Hooper informs us that the - | 


accounts to 30th June last show a balance to the credit 
of revenue account, including the balance from last 
half-year, of £15,841, but in consequence of the inter- 
rupted condition of the Company’s system the directors 
have placed the sum of £10,000 to reserve account, and 
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will recommend at the approaching meeting that the 
balance of £5,841 be carried forward to the current 
half-year’s accounts. 


ReuTer’s TELEGRAM Company, LimiTen.—The 
directors have declared an interim dividend at the rate 
of 5 per cent. per annum for the half-year ending goth 
June last. 


Direct SPANISH TELEGRAPH CompPANY, LIMITED.— 
The ordinary half-yearly meeting of this Company 
was held on the 3oth Sept. at the offices of the Company. 
The report (see Telegraphic Journal, October 1) was 
taken as read. The Chairman, Mr. Neil Bannatyne, 
after recapitulating the contents of the report, and 
adding a few remarks thereon, moved its adoption. 
The motion having been seconded, it was carried unani- 
mously. A shareholder asked if there were any reasons 
for the Spanish Government delaying remitting the 
amount due from that Government. Mr. Bannatyne 
responded in the negative, adding that the time allowed 
was only in accordance with the condition of the 
Telegraph International Administration, The usual 
votes of thanks having been passed, the proceedings 
terminated. 


THE Direct UNitep States CABLE ComPANy 
notify that the interest due 15th October, 1880, on 
their 6 per cent. debenture loan, will be paid on and 
_ after that date at the Consolidated,Bank, Threadneedle 
Street, E.C. | | 


THE directors of the Globe Telegraph Company an- 


nounce an interim dividend of 6 per cent. per annum 


on the Preference shares, and of 4 per cent. per annum 
_ on the Ordinary shares, for the quarter ending the 18th 
instant. | 


A CORRESPONDENT in a daily contemporary says 
that the French Government having refused to allow 
the Anglo-American Company to again raise their 
tariff by the old French cable belonging to them, the 
latter can only charge sixpence per word by that route, 


to transmit messages, if addressed vid France, at the 
rate of one shilling per word. | 


THE following letter addressed to the editor appeared 

in the Evening Standard :— 

“The Investors’ Protection Association, 
‘Commercial-buildings, Leeds, Oct. 11. 

“Sir,—With reference to the announcement by the 
Anglo-American Telegraph Company of a quarterly 
dividend of 3 per cent. on the ordinary stock, I am 
directed to state that a motion is about to be made in 
the Chancery Division of the High Court of Justice 
for an injunction to restrain the payment of the same, 
or of any further dividend until an adequate fund has 
been provided for the renewal of the company’s seven 
millions’ worth of perishable property. The grounds 
upon which the injunction is sought are precisely those 
which were successfully urged in the recent suit of 
‘Davison v. Gillies’ (London Tramways Company). 
‘In that case it was distinctly laid down by the Master 
of the Rolls that profits available for dividend purposes 
meant ‘net profits after setting aside a proper sum for 
depreciation (as in an ordinary business undertaking) 
of the property from wear and tear.’ It is admitted 
_ that the dividend just announced by the Anglo Com- 
pany is to be paid entirely at the expense of the re- 
newal fund, which course seems to be all the more un- 
warrantable by reason of that fund having recently 
been nearly, if not quite, swept away. We are advised 
‘that there wall be no difficulty in obtaining the ad in- 


| vant, 


| been placed to the reserve fund, increasing that fund 


terim order asked for.—I am, Sir, your obedient ser. 
‘ JosepH B. CHAPMAN, Secretary,” 


“THE BRAZILIAN SUBMARINE TELEGRAPH COMPANY, 
LIMITED.—The report of the directors for the half. 
year ended June 3oth, 1880, states that the revenue for 
this period amounted to £78,036 18s. 6d. ; the workin 
expenses to £11,707 10s. 10d., leaving a balance o 
£66,329 7s. 8d.; to this is added £34,221 12s. 11d., 
the undivided profits to 31st December last, making a 
total of £100,551 os. 7d. After deducting income tax, 
£047 2s. 8d., there remains abalance of £99,603 17s. 11d, 
A third interim dividend amounting to £16,250 has 
been distributed since the last accounts were presented, 
leaving the sum of £83,353 17S. 11d. for appropriation, 
The directors now recommend the declaration of a 
final dividend of 2s, 6d. per share, making a total 
dividend of five per cent. for the year ending 3oth 
June, 1880, and also the payment of a bonus of 2s. per 
share, both free of income tax, which together will 
amount to £29,250, being a distribution in the aggre. 
gate of six per cent. for the past year, leaving a balance 
of £54,103 17s. 11d., of which amount £50,000 has 


to £285,245 19s. 2d., and £4,103 17s. 11d. carried for- 
ward. The Company’s cables continue in good work. 
ing order. By Article 76 of the Articles of Association, 
Mr. Matthew Hutton Chaytor and Mr. William Henry 
Clark will retire by rotation, but being eligible for re- 
election, they offer themselves accordingly. The two 
auditors, Mr. Henry Dever and Mr. John Gane, also 
offer themselves for re-election. The summary of 
traffic receipts is as follows :—For twelve months July, 
1874, to June, 1875, £128,461; 1875-6, 4120,038; 
1876-7, £131,507; 1877-8, £134,003; 1878-9, £139,054; 
1879-80, £154,957- 


The following are the final quotations of telegraphs :— 
Anglo-American Limited, 633-64; Ditto, Preferred, 94- 
943; Ditto, Deferred, 33%-344; Black Sea, Limited, ——; 
Brazilian|Submarine, Limited, 10-10}; Cuba, Limited, 9-93; 
Cuba, Limited, ro per cent. Preference, 164-16%; Direct 
Spanish, Limited, 14-24; Direct Spanish, 10 per cent. Pre- 


2 vm je de | ference, 11-124; Direct United States Cable, Limited, 1877, 
and hence the ability of McLean’s and other agencies | 


12%-13; Scrip of Debentures, 103-105 ; Eastern, Limited, 
Q%-103 ; Eastern 6 per cent. Preference, 124-123 ; Eastern, 
6 per cent. Debentures, repayable October, 1883, 107- 
110; Eastern 5 per cent. Debentures, repayable August, 
1887, 102-105 ; Eastern, 5 per cent., repayable Aug., 1899, 
104-106; Eastern Extension, Australasian and China, 
Limited, 10$-10# ; Eastern Extension, 6 per cent.Debenture, 
repayable February, 1891, 109-112; 5 per cent. Australian 
Gov. Subsidy Deb. Scrip, 1900, 105-107 ; Ditto, registered, 
repayable 1900, 105-107; Ditto, 5 per cent. Debenture, 
1890, 102-104; Eastern and South African, Limited, 
5 per cent., Mortgage Debentures redeemable 1900, 
102-104; Ditto, ditto, to bearer, 103-105; German 
Union Telegraph and Trust, 93-103 ; Globe Telegraph and 
Trust, Limited, 63-7; Globe, 6 per cent. Preference, 12- 
124; Great Northern, 92-10; Indo-European, Limited, 244- 
25%; London Platino-Brazilian, Limited, 45-54; Mediter- 
ranean Extension, Limited, 23-33 ; Mediterranean Extension, 
8 per cent. Preference, 102-114; Reuter’s Limited, 10-11; 
Submarine, 240-250 ; Submarine Scrip, 24-23; West Coast 
of America, Limited, 23-3; West India and Panama, 
Limited, 14-14; Ditto, 6 per cent. First Preference, 65-74; 
Ditto, ditto, Second Preference, 63-7; Western and Brazilian, 
Limited,7$-7% ; Ditto, 6 per cent. Debentures “ A,” 105-107; 
Ditto, ditto, ditto, “ B,’’ 96-99; Western Union of U. S. 7 
per cent., 1 Mortgage (Building) Bonds, 120-125; Ditto, 
6 per cent. Sterling Bonds, 103-105 ; Telegraph Construc- 
tion and Maintenance, Limited, 343-354; Ditto, 6 per cent. 
Bonds, 106-109; Ditto, Second Bonus Trust Certificates, 
32-43 India Rubber Company, 153-164 ; Ditto 6 per cent. 


Debenture, 103-105. 
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THE SILVERTOWN 
IMPROVED 


The Electro-motive Force of this Cell is equsbits that of two Daniell cells: 
It has a low internal resistance, and is very constant. For permanent 
current work, such as Railway Biock Instruments and Signal Re- 
peaters, the Bichromate Cell will be found invaluable. The special 
advantage of the Silvertown form is that the danger and inconve- 
nience arising from the use of free sulphuric acid are entirely obviated. 


MANUFACTURED BY 


THE INDIA RUBBER, GUTTA PERCHA, & TELEGRAPH WORKS COMPANY, 


LIMITED. 


Works—SILVERTOWN, LONDON, E,, AND PERSAN- BEAUMONT, FRANCE. 


London Office and Warehouse—106 & 100, CANNON STREET, E.C. 


SOLE PATENTEE 


C0: 


Æ'7, HOLBORN VIADUCT, 


(OpposiTE THE City TEMPLE), 


Manufacturers of Zanni’s Patent Dynamo-Electric Machine, 
_ The Cheapest in the Market. | 
MAGNETIC BELLS.—No Battery required. Satisfactory working guaranteed for five years. 


ELECTRIC BELLS of every description for House and Ships’ use. | 
Burglar Alarms. Pear and Button Pushes. Insulated Wire. Indicators. 
3 Fire Alarms. 
ESTIMATES GIVEN FOR FITTING UP HOUSES, é&c., COMPLETE. 
ILLUSTRATED PRICE LIST ON APPLICATION. 3 
Models Made. Experimental Work done. All Repairs promptly Executed on the Premises... 


Silk Covered Wire. Binding Screws. Double Covered Wire for Indoor 
| or Outdoor use, 
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(HICKLEY’S PATENT). 


Wholesale and Retail Agents, 


JOHN ORME & Co. 
_ (Late M. JACKSON & CO.). 


SS These Telephones are acknowledged to be perfect for practical 
use in connecting offices, mines, &c. They are now in use upon 


many lines, and are never known to fail. 


Price Lists of every description of SCIENTIFIC APPARATUS 
and CHEMICALS, post free for three stamps each. 


Enclose Business Card for Trade Terms. 


£2 10s. per pair. | 


65, BARBICAN, LONDON, E.C. 


THE 


An improved form of Magic Lantern, burning paraffin oil, and giving a powerful light up to an 8 or 10 feet disc. - 


Tue Sciopricon was the first of these lanterns introduced, and still holds its place as the best among a host of 


imitations. 
The principle of the light is two parallel flames placed edgewise to the condenser. 


Always ready—a few seconds only required to put in operation, 


The Improved Sciopticon is the only Lantern in the market 
constructed on scientific principles. It is arranged so that the whole of 
the light from the condensers passes through the front lenses, the 
focussing being done with the slide, thus giving a greatly increased 
light on the screen and much better definition. Price £6 6s. 


Catalogue of Sciopticons & Appliances. FE 
SCIOPTICON MANUAL OF INSTRUC- |). => 
TIONS AND. EXPERIMENTS. 
| 13 Stamps. 
Fourth Edition in the Press. 


WOODBURY LANTERN SLIDES. 


Superior to all other photographic slides, being permanent pigment 
photographs, and printed in transparent colours, every gradation of 
shadow is brought out on the screen, Their warm tone also contrasts 
most favourably with the cold photographic colour. 
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THE SCENOGRAPH. 


A very light and portable Tourist’s Folding Pocket Camera. By the New Dry Process, Chemicals 
are left at home, and the Sensitive Plates developed at leisure. No previous knowledge necessary. 


No. 1. For Pictures 41 x 34, with lens stand and camera le se a gk 
No. 2. For Stereoscopes or Cabinets » a in. ss 50/- 
No. 3. For Pictures, 7 x 5 50/- 


Well adapted for use of Engineers, &c., for taking photographs of machinery or progress of works. 
ii! Manual of Instruction (with Photo) seven stamps. 


SCIOPTICON COMPANY, 


157, GREAT PORTLAND STREET, LONDON, W. 
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Onand after May lst, 1880, will be removed to. 29 


une BRITAIN, ALDERSGATE STREET, 


ED WARD PATERSON begs to draw the attention of his clients to the advantages hie pres 
enable him ofer then. à steam-power on the place, he will be enabled #0 tindertare’ work 40 


THE GOWER-BELL LOUD-SPEAKING TELEPHONE. 


TELEPHONE LINES ERECTED AND MAINTAINED. 
| Sign and Electric of the best. most recent 


Lorrimore Road, Walworth, ‘dg O H NSTON & O. 
sy of Voltaic Frictional Apparatus, for NEW. PRICE LIST 


commercial uses, private experiment, and public Geironstrati 3 
ofnewpatterns, im Édition, and highest efficieny. Contains eve necessary for experiments. with 
Lecturers Portable Self-packing Batteries, Holtz Machines, | ELECTRICITY, ÉLECTROTEPINS, PLATING, can 
Lard be had post free on application. | 
New Pattern Bells, every part, except terminals, fitted - 
a vigid metal À cast in one piece. 


24 pp., post free. Special Trade Terms.” Wardour Street London, 


“RAPID DRY PROCESS. | 


Previous Knowledge no! necessary, a 

No Chemicals regained in the field, Tourists’ Pocket Camera: + Slides 
for Plates 44 by 34. Lens, Folding 
Price ‘Complete, 28 Ss. 
“THE SAME SET. FOR PICTURES 6 x x ‘30 


Instruction Free. 


Sensitive Plates as. 6d. per 


WRATTEN & WAINWRIGHT, 


3e, GREAT LONG: ACRE, W . G. 


DAVIS & TIMMIN 
SCREW. MANUFACTURERS. 


Binders, Terminals, Connectors, Clamps; &e,, Kept in: Stock. 


GREEN LANE, FARRINGDON | EC. 
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GR STREET, ‘WESTMINGTER, | 


| Erection and Complete of 3 
~ Telegraph, and for the Supply of Telegraph Stores. 
ACTURERS OF IRON POLES AND TELEGRAPH WIRE. a. ‘72 


“TELEGRAPH. INSTRUMENTS AND APPARATUS. 


ow. M. cara of the late Firm of Warden, Muirhead anid, ans 


“APPS, 433, STRAND, LONDON. 


Telegrap hic and Contractor.  Noedle, Morse, Alphabetical, Sounders and 


Cut to Order for Manufacturers and Amateurs, and all Materials for Scientific Apparatus, Surveyi 
Yautical, Mechanical, Optical, Electrical, Acoustic and Scientific 


À ps’ Patent Induction Coil, 1 inch to 60 inch, Spark in Air, Vacuum Tubes and Apparatus. 
HBOTRIC LIGHT. Contracts for Supply and Maintenance, &c. 


s paratus for Shafts and Engine 
eves &c. ‘Patents and Models of Inventions. 


GUTTA- -PERCHA, AND TELEGRAPH 
WORKS COMPANY,» LIMITED, 


-PELEGRAPH ENGINEERS AND MANUFACT OF 


CABLES.—Submarine, Subterranean, and Aërial. | 
| 3 VIRE —India-Rubber and Gutta-Percha covered in all gauges. | 


Galvanometers, Condensers, Testing Instruments, 


| COLONTES OF 
received the most favourable reports from ‘Tel 14] meets, and is pros English 
Pees ii and Continental Railways. As a Battery for all Telegraphic purposes it is un 
All other kinds of Batteries also manufactured. Ebonite Cells, 


The Leclanché és the best Medical Battery. 
ATORS —Rboaite, Porcelain, Brownware, &c, 


or THE Most ImPRovED Agpagarus For RAILWAY 


GUARD COMMUNICATOR: | 

| TELEGRAPH STORES AND APPARATUS OF EVERY DESCRIPTION. 

TORPEDO APPARATUS. 

THE INDIA RUBBER GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY VY (Limited) are 

Baal of a Complete System of T orpedoes for Harbour and Coast Defence, and of the 

 SILVERTOWN PATENT FIRING BATTERY, 
Constant Battery for Mining and Blasting Purposes. 4 

ENTERED INTO the and MAINTENANCE ef ‘TELEGRAPH. LINES. 


| 


Batteries, Lines, Cables, Insulators, Semaphores, Torpedo Apparatus, Mine 
Exploders, Pages, Dynamite, Gun Cotton. Bbonite Manufactures of all-kinds, Sheet, Tube and Rod = 


struments of all 
Telephonie Bell and Pneumatia 


Co laid and maintained. 8’ New Constant Medical Battery, Bagot’s Patent Mining 
anes. Bagot’s Patent Temperature Recorder for 


on fices ‘and Warehonse#: 106 & 100, CANNON ST. LONDON, E0. + 
“Works: ‘Silvertown, Essex ; Persan Beaumont, France. 3 


TRUMENTS. —‘ Morse" Inkers, Single Needle, Wheatstone’s Preege's & Walker's system 
Semaphore ‘' Block” Instruments, Bells, Resistance Coils, Sir W. Thomson’s and other 


ATTERTES “SOLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND THE D 
THB. CELEBRATED LECLANOHE BATTERY, which tas | 
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| PUORE REPEATERS à “LIGHT” INDICATORS, AND WALKER'S “PASSENGER AND 4 
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